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Exhi bit D Pesticides/Aroclors -- Section 1
Scope and Application

SCOPE AND APPLI CATI ON

The anal ytical nmethod that follows is designed to analyze water, soil
sedi ment, other solid matrices and oily sludges from hazardous waste
sites for the chlorinated pesticides and Aroclors found in the Target
Compound List (TCL) in Exhibit C. The nethod can be used for
determ ni ng anal yte concentrations in the range fromthe contract
required quantitation limts (CR&L? toone mllion tinmes the CRQL in
these matrices when appropriate dilutions are nade. The nethod is based
on EPA Method 608, and it covers sanple extraction, extract cleanup
techni ques and GC/ EC anal ytical nethods for pesticides and Aroclors.

The target conpound |ist may be designated as all conpounds listed in
Exhi bit C, Pesticide/PCB TCL or a subset of those conpounds and w ||
be indicated on the chain of custody acconpanyi ng each sanple
delivery group (SDG .

Resolution difficulties have been associated with the follow ng pairs of
conmpounds using this nethod:

. On a DB-608 or equival ent columm, DDE and dieldrin; methoxychlor and
endrin ketone; and endosul fan I and ganma- Chl or dane.

. On a DB-1701 or equival ent columm, endosul fan | and ganma- Chl or dane,
and net hoxychl or and endosul fan sul fate.

There are two isoners of hegtachlor epoxi de, the endo isoner (isonmer A)
and the exo isoner (isonmer B). The two isoners are separable usin
current GC caplllar¥_colunns. Only the exo isonmer (isomer B) is o
environnmental significance. This is the isomer that nust be used as an
anal ytical standard, identified and quantitated in sanple analysis, and
reported on appropriate fornms as heptachl or epoxide.
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Exhi bit D Pesticides/Aroclors -- Sections 2/3
Sunmary of Met hod/ Defi nitions

2.

.2

SUMVARY OF METHOD
Wat er Sanpl es

Continuous liquid-liquid or separatory funnel extraction procedures are
enpl oyed for aqueous sanples. A 1 L volunme of sanple is spiked with the
surrogate solution and extracted with nethylene chloride using a
separatory funnel or a continuous liquid-liquid extractor. The

net hyl ene chloride extract is dried with anhydrous sodi um sul f at e,
concentrated and cl eaned up by GPC (GPC i s required when higher

nol ecul ar wei ght conpounds are present that interfere with the anal yses
of target compounds; GPC is optional for all other circunstances). The
extract is then sol vent-exchanged i nto hexane, cleaned up by Florisi
cartridges, and the final volune adjusted to 1 ml or 2 . The extract
i s anal yzed using a dual capillary colum Gas Chromat ography/El ectron
Capture Detector (GC ECD) technique.

Soi | / Sedi nent/ Sol i d Sanpl es

A 30 g aliquot of sanple is spiked with the surrogate solution and then
m xed w th anhydrous sodium sul fate and extracted with a 1:1 acetone/
nmet hyl ene chl oride sol vent m xture by sonication. The extract is
filtered, concentrated and sol vent-exchanged into nﬁtgﬁlene chl ori de.
The net hyl ene chloride extract is then cleaned up by C (randat ory),
sol vent - exchanged i nto hexane, cleaned up by Florisil cartridge, and
adjusted to a final volume of 1 mM or 2 M.  The extract is anal yzed
using a dual ca |IlarK col um Gas Chromat ogr aphy/ El ectron Capture

Det ect or (GC/ ECD) techni que.

O ly Sludges (Waste)

A 1 g aliquot of sanple is spiked with surrogate solution and )
quantitatively diluted with nmethyl ene chloride. The nethylene chloride
solution is then cleaned up by G°C #nandatory)_and_solvent exchanged
into hexane. A 1 or 2 nml portion of the solution is cleaned up_ by
Florisil cartridge and the volune is readjusted to 1 or 2 ml. The
solution is analyzed by using a dual capi Iaré colum Gas

Chr omat ogr aphy/ El ectron Capture Detector (GCJ ECD) technique.

Met hod Detection Linmts

Prior to analysis, method detection limts (NDLS? for all Pesticide
conpounds in hibit C P/ PCB TCL, nust be established in accordance

with 40 Code of Federal Regul ations, Part 136, Appendix B. An MDL study
for the PCBs is not required. The MDL study nust be reported as
detailed in Exhibit B. Al ML values nust be [ess than or equal to
one-third of the CRQL. The MDL study nust be conducted using the sane
specifications as for sanple analysis. These specifications include but
are not limted to: extraction nmethod, initial and continuing
calibration conditions and technical acceptance criteria and all )

i nstrument operating conditions. The MDL study nust be conducted prior
to sanple analysis, for each alternate col um/techni que and/ or at | east
annual |l y, whichever, is nore frequent. Seven aliquots of reagent water
and/ or appropriate clean matrix (such as muffled sand) spiked at 3-5
times the expected MDL are anal yzed. Separate MDL studi es nust be
conducted for aqueous (either continuous liquid-liquid or separatorK
funnel extraction) and | ow | evel soil/sedinent/solid sonication nethods.
An MDL study is not required for waste dilutions. All sequential

anal yses of MDL standards nust be reported and used in the resulting ML
val ues which are cal cul ated. The results are cal cul ated as
described in 40 CFR,_ Part 136, Aﬁpendlx B and reported as a separate SDG
in accordance with Exhibit B. The appropriate Students' t value nust be
cIearIK PrOVIded with the algorithmused to calcul ate the MDL val ues.
NDLﬁ g all be determ ned and reported for each instrunent/col um and

met hod.

The MDL study nust be reported as detailed in Exhibit B. The individua
anal yti cal sequence raw data must be provided and these data nmust be
sunmarized in a table which denonstrates the cal culated MDL val ues. The
summari zed MDL results table nust include the concentration found for
each conpound in each aliquot, the nean concentration of each conpound,
the percent recovery of each conpound, the standard deviation for each
conmpound, and the thod Detection Limt. The true concentration of the
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Exhi bit D Pesticides/Aroclors -- Sections 2/3
Sunmary of Met hod/ Defi nitions

conpound in the spi ke solution nust also be provided. The table nust
list the conpounds in the sanme order as theK appear in the target
conpound list in Exhibit C. In addition, the val ues for each
instrument and nethod used in reporting results for an SDG shall be
submtted with each data package

The annual ly determined MDL for an instrunent and nethod shall always be
used as the MDL for that instrument/nmethod during that year. |If the
instrument/nmethod is adjusted in any way that nmay affect the MDL, the
MDL for that instrunent/nmethod nust be redeterm ned and the results
submtted for use as the established MDL for that instrunment/nethod for
t he remai nder of the year

DEFI NI TI ONS
See Exhibit Gfor a conplete list of definitions.
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Exhi bit D Pesticides/Aroclors -- Sections 4/5
Interferences/ Saf ety

| NTERFERENCES

Met hod interferences may be caused by contaminants in sol vents,

reagents, glassware, and ot her sanple processing hardware. These
contam nants lead to discrete artifacts or to elevated baselines in gas
chromatograns. Routinely, all of these materials nust be denobnstrated
to be free frominterferences under the extraction and anal ysis
conditions of the method by running | aboratory blanks as defined in
Section 12.0. Interferences caused by phthal ate esters can pose a mgjor
problemin pesticide analysis. Comon Tl exible plastics contain varying
amounts of phthal ates which are easily extracted during |aboratory
operations, so cross-contam nation of glassware frequently occurs when
plastics are handled. |Interferences from phthal ates can best be

m ni m zed by avoi ding the use of such plastics in the |aboratory.

Matrix interferences may be caused by contam nants that are co-extracted

fromthe sanple. The extent of matrix interferences will vary

consi derably from source to source, dependi ng upon the nature of the

site being sanpled. The cleanup procedures nust be used to renove such
interferences In order to achieve the contract required quantitation
imts.

SAFETY

The toxicity or carcinogenicity of each reagent used in this nethod has
not been precisely determ ned; however, each chem cal should be treated
as a potential health hazard. Exposure to these reagents should be
reduced to the | owest possible level. The |aboratory is responsible for
mai ntai ning a current awareness file of OSHA regul ations regarding the
safe handl rng of the chemicals specified in this nethod. A reference
file of material safety data sheets (MSDSs) shoul d be nade available to
all personnel involved in these anal yses. Specifically, concentrated
sulfuric acid and the 10 N sodiunthdroxide solution are noderately
toxic and extrenely irritating to skin and nmucous nenbranes. Use these
reagents in a funme hood whenever possible and if eye or skin contact
occurs, flush with large volunes of water. Al ways wear safety gl asses
or a shield for eye protection, protective clothing, and observe proper
m xi ng when working with these reagents.

The follow ng anal ytes covered by this nmethod have been tentatively
classified as known or suspected human or manmmal i an carci nogens: 4,4'-
DDT, 4,4'-DDD, the BHCs, and the Aroclors. Prinakk standards of these
t oxi ¢ conpounds should be prepared in a hood. A N OSH MESA aﬁproved
toxic gas respirator should be worn when the anal yst handl es high
concentrations of these toxic conpounds.
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Exhi bit D Pesticides/Aroclors — Section 6
Equi pnrent and Supplies

EQUI PMENT AND SUPPLI ES

Brand nanes, suppliers, and part nunbers are for illustrative purposes
only. No endorsenent is inplied. Equivalent performance max e
achi eved using_ equi Pment ~and supplies other than those specified here,
but denonstration of equival ent performance neeting the requirenents of
this Statenent of Wrk is the resB%nsi bility of the Contractor. The
Contractor nust docunment in the SDG Narrative when it uses equi pnent and
supplies other than those specified here.

G asswar e
Conti nuous Liquid-Liquid Extractors - equipped with Teflon or gl ass
connecting joints and stopcocks requiring no |ubrication (Hershberg-
Wl f extractor, Ace d ass Conpany, Vineland, NJ P/N 6841-10 or
equi val ent) or Hydrophobi ¢ Menbrane-based Extractor (Accelerated One
Step™Extractor, Corning series 3195 or equivalent).
Separatory Funnels - 2 L with Tefl on stopcock.
Beakers - 400 ni.
Erl enneyer Flasks - 250 m .
Syringes - 1 m, 2 mM or 10 M (with Luerlok fitting).

Vials and Caps - 20 ml and 10 ml (optional) with screw cap and Tefl on
or alumnumtoil liner, 2 m capacity for GC auto sanpler.

Pipets - glass volunetric 1 m or 2 nl.

Oent_rifuPe Tube - 12 to 15 mM with 19 nm ground gl ass j oi nt
(optional).

Graduated Cylinder - 1 L capacity.

Dryi ng Col umm - chromat ograghi c colum apProxi mately 400 nmlong x 19
mmID, with coarse frit. (Substitution of a small pad of disposable
P}/rex gl ass wool for the frit will help prevent cross-contam nation
of sanple extracts).

Volumetric Flasks - 1 m, 2 nl and 10 nl.

Bottle or Test Tube - 20 M with Teflon-lined screw cap for sulfur
renmoval and a glass bottle - 1 L volune, for use in preparation of
Bi o Beads for packing into col um.

Powder Funnels - 10 cmdi aneter, for filtration/drying.
Buchner Funnels - 9 cmdianeter, for filtration.

Kuder na- Dani sh (K-D) Appar at us.
Concentrator Tubes - 15 m and 10 m graduated (Kontes K-570050-1025
or K-570040-1025 or equivalent). Calibration nust be checked at the
vol unes enployed in the test. Gound-glass stoppers are used to
prevent evaporation of extracts.

Evaporative Flasks - 500 ml (Kontes K-470001-0500, or equivalent).
Attach to concentrator tube with springs.

Snyder Colum - three-ball macro (Kontes K-503000-0121, or
equi val ent).

Snyder Columm - two-ball micro (Kontes K-569001 -0219, or
equi val ent).

Vacuum System for Eluting Miultiple Ceanup Cartridges.
Vac Elute Manifold - Anal ytichemInternational, J.T. Baker, or
Supel co (or equivalent). The manifol d desi ﬁn nmust ensure that there

is no contact between plastics containing phthal ates and sanpl e
extracts.
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Exhi bit D Pesticides/Aroclors — Section 6
Equi pnrent and Supplies
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Vacuum Trap - made froma 500 m sidearmflask fitted with a one-hole
st opper and gl ass tubi ng.

Vacuum Pressure Gauge
Rack for holding 10 m volunetric flasks in the nmanifold.

NOTE: O her types of equival ent systens, such as an autonated system
using syringe pressure, are considered to be acceptable for elution
of florisil cartridges, as long as all QC and sanple technica
acceptance criteria are net.

H Paper - w de range (Hydrion Papers, Mcro-essential Laboratory,
rookl yn, NY, or equivalent).

Spatul a - stainless steel or Teflon
Centrifuge - table top (optional).

Bal ances - anal ytical, capable of accurately meighing + 0.0001 g, and a
t op- 1 oadi ng bal ance capabl e of melghlna 100°g = 0.01 g. The balances
nmust be calibrated in accordance wth ASTM E 617 specifications each 12-
hour work shift. The bal ances nust al so be annually checked by a
certified technician.

Utrasonic Cell Disruptor - Heat Systems, U trasonics, Inc., Mdel W385
(475 watt with PuIS|ng capability, No. 207 3/4-inch tapered disruptor
horn) or equival ent device with a mininmum 375 watt output capability.
NOTE: In order to ensure that sufficient enerPy is transferred to the
sanpl e during extraction, the horn nust be replaced if the tip begins to
erode. Erosion of the tip is evidenced by a rough surface.

Sonabox Acoustic Encl osure (or equivalent) - for use with disruptor to
decrease noi se | evel.

U trasonic Water Bath
Filter Paper - No. 41 Whatman (or equivalent), 9 cmcircles (optional).
Pyrex 3 ass Wol - rinsed with nethylene chloride and dried before use

Silicon Carbide Boiling Chips - approximately 10/40 mesh. Heat to
400 °C for 30 mnutes or soxhlet extract with nethyl ene chloride.
Tefl on BOIIInP chips rinsed with nethylene chloride prior to use are
al so accept able.

Water Bath - heated, with concentric ring cover, capable of tenperature
control. NOTE: The water bath should be used Iin a hood.

GPC d eanup System

Gel Perneation ChronatograEhg System - GPC Aut oprep Mddel 1002 A or
B, Analytical Biochem cal Laboratories, Inc., or equivalent. Systens
that performsatisfactorily have been assenbled fromthe follom4nﬂ
components: an HPLC Punp,_an auto sanpler or a valving systemwt
sanpl e | oops, and a fraction collector. Al systens, whether

aut omated or manual, nmust meet the GPC calibration requirenments of
Section 10.3.1. NOIE: GPC cleanup is required for extracts for al

soi | / sedi nent/solid sanpl es. oiIK sl udges and for water extracts.
cont ai ni ng hi gher nol ecul ar wei ght contam nants that interfere with

t he anal yses of the target conpounds.

1 Chromat ographic colum - 700 mfmmx 25 mm I D glass colum, Flowis
upward. To sinplify switching fromthe UV detector durlnP
calibration to the GPC col |l ecti on device durlng extract cleanup
an optional double 3-way val ve (Rheodyne Type 50 Tefl on Rotary
Val ve #10-262 or equivalent) nmay be attached so that the colum
exit flow can be shunted either to the UV flowthrough cell or to
the GPC col |l ection device.

| sto

2 GQuard colum (optional) - 5 cm wth appropriate fitting
(Supel co 5-8319

f
connect to the inlet side of the analytical colum
or equivalent).
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Exhi bit D Pesticides/Aroclors — Section 6
Equi pnrent and Supplies

3 Bi o Beads siixs) - 200 to 400 nesh, 70 g (Bio-Rad Laboratories,
Ri chnond, , Catal og 152-2750 or equivalent). An additional 5 g
of Bio Beads is required if the optional guard colum is
enpl oyed. The quallt¥_of Bi o Beads may vary fromlot to | ot
because of excessive fines in sone lots. |Inh addition to fines
having a detrinental effect on chromatography, they can al so pass
t hrough the colum screens and damage the val ve

4 U traviolet detector - fixed wavelength (254 nm with a sem -prep
fl owthrough cell
5 Strip chart recorder - recording integrator or |aboratory data
system
nge filter assenbly, disposable - Bio-Rad "Prep Disc" sanple

6 ri

Ilter assenbly #343-0005, 25 mm and 5 micron filter discs or

qui val ent . te: Some iInstrunment nmanufacturer's recommend a
smal ler mcron filter disc. Consult your instrument operation
manual to determine the Rroper size filter disc to use in your
system Check each batch for contam nants by anal yzing a GPC
bl ank each tine the systemis used. Rinse each filter assenbly
(prior to use) with nethylene chloride, if necessary.

o —

Florisil - 500 anor 1 g cartridges with stainless steel or Teflon
frlts,C&Catalog No. 694-313, Analytichem 24201 Franpton Ave., Harbor
Gty, , Or equivalent).

Ni trogen Evaporation Device - equipped with a heated bath that can be
mai ntai ned at 35 to 40 °C (N-Evap by O ganonati on Associ ates, Inc.
South Berlin, MA or equivalent).

Oven - drying.
Desi ccat or .
Cruci bl es - porcel ain crucibles or al um num wei ghi ng pans.

pH Meter - with a conbination glass electrode. Calibrate according to
manuf acturer's instructions. pH neter nust be calibrated prior to each
use.

Magnetic Stirrer Mdtor - Mdel PC 353, Corning Co., Corning, NY, or
equi val ent .

Magnetic Stirrer Bar - Teflon coated, at |east 4 cml ong.
Gas Chromat ograph/ El ectron Capture Detector (GJ ECD) System

Gas Chromatograph - The gas chromatograph (GC) system nust be capabl e
of tenRerature programm ng and nust maintain an optimal flow rate

t hroughout the GC tenperature programoperations. The system nust be
suitable for splitless injection and have all required accessories

i ncludi ng syringes, analytical colums, and gases.

Gas chromatographs that are avail able from sonme manufacturers nmay
have difficulty in neeting certain nethod C% requi renents because of
endrin and DDT breakdown in the injector. hi s probl em can be
mnimzed by operating the injector at 200 - 205 °C, wusing a Pyrex
(not quartzy nmet hyl silicone deactivated injector |iner, and
deactivating the nmetal parts in the injector with dichlorodi nethyl
silane. In sone cases, using a packed columm injector converted for
use with capillary colums may work better than a G ob-type injector
If a Gob-type injector is used, a 4 nmliner may be required to neet
breakdown criteria.

Capillary colums - Two fused silica GC colums are required. A
separate el ectron capture detector is required for each colum. The
specified anal ytical colums are a 30 neter DB-1701 (J&W Scientific);
SPB 1701 (Supelco); AT 1701 (Alltech); RTX-1701 (Restek?; CP-Si| 19CB
(ChronE%ck); 007-1701 (Quadrex); BP-10 (SCGE); or equivalent, and a 30
nmet er -608 (J&W Scientific); HP-608 (Hew ett Packard); SPB-608
(Supel co); 007-608 (Quadrex); BP-608 (SCGE), CP-Sil 8CB (Chronpack);

or equivalent. Note that 30 neters is a mnimumrequirenent for
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Exhi bi t

D Pesticides/Aroclors — Section 6

Equi pnrent and Supplies

6.24.3.1

6.24.4

colum length. Longer columms may be used as |ong as they neet al
met hod techni cal acceptance criteria.

The Contractor may choose to use alternate capillary colum(s).
However, the alternate capillary colum(s) selected nust neet al
the nmet hod techni cal acceptance criteria established in the SON

. The GC col umm nust not introduce contam nants which interfere
with identification and quantitation of the conpounds |isted
in Exhibit C (Pesticides/PCBs).

. The GC col um nust be able to accept concentrations up to the
hi gh point standard for individual standard m xtures A and B
for each target conpound w t hout becom ng overl oaded.

. The col umm pair chosen nust have dissimlar phases/chem ca
properties In order to separate the conmpounds of interest in
different RT order.

. The alternate GC colum(s) nust be used for the entire

anal ysis, including the I study, initial and continuing
calibration, initial calibration verification and all bl ank
QC sanple and all sanple analyses. |If a new alternate GC

colum is chosen after the initial ML studY has been

conpl eted, then the MDL study nust be reanal yzed using that
alternate colum. Analytical results generated u3|nP this
colum nust neet the technical acceptance criteria [isted in
the SOWand the CRQs listed in Exhibit C (Pesticides/PCBs).

The alternate GC colum nust be designed to optimnm ze performance.
Fol | ow manufacturer's instructions for the use of its product.

Bef ore use of any colum, other than the ones specified in 6.24.3,
the Contractor nmust neet the criteria listed in 6.24.3.1. Once
this has been denonstrated, the Contractor nust docunent the

col um used (brand nanme, length, dianmeter, and filmthickness) in
each SDG Narrative

Manuf act urer provided technical information concerning the )
performance characteristics of the GC colum mnmust be 1ncluded in
th? MDL Study data package to support the use of the alternate
col um.

A description of the GC colums used for analysis shall be
provided in the SDG Narrative.

Packed col ums nust not be used.

Colums are nmounted in a 0.25-inch injector ports by using gl ass
adapters available froma variety of commercial sources (J&W
Scientific, Supelco, Inc., Hew ett-Packard, Varian, Inc., Perkin
El mer, or equivalent). The two col ums nag be nounted into a
single injection port with a tee adapter (Supelco, Inc., )
Bel 'efonte, PA, Catal og No. 2-3660, or equivalent). Use of this
adapter allows simultaneous injection onto both colums. The

| aboratory should fol |l ow manufacturer's reconmendati ons for
nmounting capillary columms in injector ports.

The carrier gas for routine applications is helium Laboratories
may choose to use hydrogen as a carrier gas, but they nust clearly
identify its use in the SDG Narrative and on all divider pages
Erecedlng_raw chromat ographi c data in subm ssions to the Agency.
aboratories that choose to use hydrogen are advised to exercise
caution in its use. Use of a hydrogen |eak detector is highly
reconmended when hydrogen is used as the carrier gas. aC
carrier gas |lines nust be constructed from stainl ess steel or
copper tubi ng. hbn-pothetrafluoroethylene (PTFE) thread seal ants
or flow controllers w th rubber conponents are not to be used.

El ectron Capture Detector (ECD) - the linearity of the response of

t he ECD may be greatlg dependent on the flow rate of the nmake-up gas.
The make-up gas nust be P-5, P-10 (argon/nethane) or nitrogen
according to the instrunent specification. Care nust be taken to

mai ntai n stabl e and appropriate fl ow of nmake-up gas to the detector.

D- 10/ PEST OREAP-01.0



6.24.5

Exhi bit D Pesticides/Aroclors — Section 6
Equi pnrent and Supplies

The GC/ EC sy
denonstrated to be free of all contam nants which may interfere with
the analysis. The instrunent nust be vented to outside the facility
or to a trapping system which prevents the rel ease of contam nants
into the instrunent room

stem nust be in a roomin which the atnosphere has been

Data System - a data systemnust be interfaced to the GO EC. The
data system nust allow the continuous acquisition of data throughout
the duration of the chronatographic programand nust permit, at the
m ni mum the output of time vs. intensity (peak hei ght or peak area)
data. Also, the data system nust be able to rescal e chromatographic
data in order to report chromatograns neeting the requirenments |isted
wi thin this nethod.
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REAGENTS AND STANDARDS

Reagent s

Reagent Water - defined as water in which an interferent is not
observed at or above the CRQL for any target or non-target conpound.
Reagent water may be generated by passing tap water throuPh a carbon
filter bed contalning about 453 g of activated carbon (Calgon Corp.
Filtrasorb - 300 or equivalent).

Sodi um sul fate - granul ar-anhydrous reagent grade, heated at 400 °C
for 4 hours, or at 120 °C for 16 hours, cooled in a desiccator, and
stored in a glass bottle. Each lot nust be extracted w th hexane and
anal yzed by ECD to denonstrate that it is free of interference
before use. (Baker anhydrous granular, Catal og No. 3375, or

equi valent). CAUTION. ~ An open contai ner of sodiumsulfate may
become contani nated during storage in the |aboratory.

Concentrated sulfuric acid (H,SQ)- 18 N

Sodi um hydroxi de solution (NaOH) (10 N) - carefully dissolve 40 g of
NaCH i n reagent water and dilute the solution to 100 m .

10 percent acetone in hexane (V/E) - prepare by adding 10 m of
acetone to 90 nl of hexane. NOTEX Prepare this mxture accuratel

or the results fromthe Florisil cartridge cIeanuP will be adversely
affected. Water in the acetone also will adversely affect Florisi
per f or mance.

Met hyl ene chl oride, hexane, acetone, toluene, iso-octane, and

nmet hanol (optional) - Pest|0|de quality or equivalent. It is
recommended that each | ot of solvent used be anal yzed to denpbnstrate
that it is free of interference before use. Methylene chloride nust
be certified as acid free or nust be tested to denonstrate that it is
free of hydrochloric acid. Acidic nmethylene chloride nust be passed
t hrough basi c al umina and then denonstrated to be free of

hydr ochl ori c aci d.

Mercury - triple distilled, for sulfur cleanup.

Copper powder &gptional) - fine, granular gNhIIinckrodt 4649 or
eQU|vaIentE. pper may be used Instead of nercury for sulfur

cl eanup. Renobve oxides by treating with dilute nitric acid, rinse
with distilled water to renove all traces of acid, rinse with
acetone, and dry under a steady stream of nitrogen

St andar ds

St andar ds Docunent ati on

The Contractor must provide all standards to be used with this
contract. These standards may be used only after they have been
certified according to the procedure described in Exhibit E. The
Contractor nust be able to verify that the standards are certified by
produci ng the manufacturer's certificates and/or generating the
docunent ati on as described in Exhibit E. Mnufacturer's certificates
of analysis nmust be retained by the Contractor for the termof the
cogtract. The docunentation nmay be requested during an on-site
audit.

Stock standard solutions (1 pg/pL) - may be prepared from pure
re{erence standard materials or may be purchased as certifi

sol uti ons.

ur
ed

Prepare stock standard sol utions by accurately wei ghing about
0.0100 g of pure material. Dissolve the material 1n toluene and
dilute to volune in a 10 m volunetric flask with toluene or
acetone. Larger wights/volunmes nmay be used at the conveni ence of
t he anal yst.

VWhen conpound purity is assayed to be 97 percent or greater, the

wei ght may be used W thout correction to calculate the ) )
concentration of the stock solution. |[If the compound purity is
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assayed to be | ess than 97 percent, the weight nust be corrected
when cal cul ating the concentration of the stock solution. See
Exhi bit E (Anal ytical Standards Requirenents.)

Fresh stock standards nust be replaced once every six nonths after
the preparation date (or the date opened for purchased standards).
The standards nust be repl aced sooner if the standards have
degraded or concentrated. Stock standards nust be checked for
signs of degradation or concentration just prior to preparing
secondary dilution and working standards fromthem

Secondary Dilution Standards

Usi ng stock standards, prepare secondary dilution standards in
acetone that contain the conpounds of interest either singly or
m xed together. Secondary dilution standard sol uti ons should be
prepared at concentrations that can easily be diluted to prepare
wor ki ng st andar ds.

Fresh secondary dilution standards nust be prepared once every six
nmonths after the preparation date (or the date opened for ]
purchased standards). The standards nust be replaced sooner if

t he standard has denonstrated signs of degradation or evaporation

Wor ki ng St andar ds
Surrogate Standard Spi king Sol ution

The surrogates, tetrachl oro-m xyl ene and decachl or obi phenyl, are
added to all standards, sanples, QC sanples, and bl anks. " Prepare
a surrogate spiking solution at 0.2 pg/m for each of the two
surrogate conpounds in acetone.

Matri x Spi king Sol ution

Prepare a matrix spiking solution in acetone or nethanol that
contains the follow ng pesticides at the concentrations specified:

Pesti ci de Concentration ug/ m
ganmma- BHC (Li ndane)
4,4' - DDT

Endrin

Hept achl or

Al drin

Dieldrin

e
ocutyoou

Note: For oily sludge (waste) sanE!es prepared by the waste
dilution technique, the matriXx spiKing solution nust be prepared
i n met hyl ene chlori de.

D- 13/ PEST OREAP-01.0



Exhi bit D Pesticides/Aroclors -- Section 7
Reagents and St andards

7.2.4.3 GPC Calibration Solution

7.2.4.3.1 PrePar_e a solution in nethylene chloride that contains the
foll owi ng anal ytes at the mni mum concentrations |isted bel ow
Anal yte Concentration no/m
Corn oil 25.0
Bi s- 2- et hyl hexyl phthal ate 0.5
Met hoxychl or 0.1
Peryl ene 0.02
Sul fur 0. 08

7.2.4.3.2 NOTE: Sulfur is not very soluble in nmethylene chloride, but it
is soluble in warmcorn oil. Therefore, one apﬁroac_h isto
wei gh out the corn oil, warmit, and transfer the weighed
amount of sulfur into the warmcorn oil. Mx it and then

transfer into a volunmetric flask with nmethylene chloride, along
with the other calibration conpounds.

7.2.4.4 Florisil Cartridge Check Sol ution

Prepare a solution of 2,4,5-Trichl orophenol in acetone, at a
concentration of 0.1 pg/m.

7.2.4.5 Resol uti on Check M xture

Prepare a mixture in hexane or iso-octane that contains the
foll owi ng pesticides and surrogates at the concentrations |isted

bel ow.
Conpound Concentration (ng/m)
ganmma- Chl or dane 10.0
Endosul fan | 10.0
4,4' - DDE 20.0
Dieldrin 20.0
Endosul fan sulfate 20.0
Endrin ket one 20.0
Met hoxychl or 100.0
Tetrachl or o- m xyl ene 20.0
Decachl or obi phenyl 20.0
7.2.4.6 Per f or mance Eval uati on M xture (PEM

Prepare the PEMin hexane or iso-octane at the concentration
[ evel s |isted bel ow

Conpound Concentration (ng/m)
gamma- BHC 10.0
al pha- BHC 10.0
4,4' - DDT 100.0
bet a- BHC 10.0
Endrin 50.0
Met hoxychl or 250.0
Tetrachl or o- m xyl ene 20.0
Decachl or obi phenyl 20.0
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I ndi vi dual Standard M xtures A and B

The singl e conponent pesticide standards nust be prepared in

hexane or iso-octane at three concentrations for
including the surrogates. Two separate cali brat

~each anal yte,
ion mxtures, A

and B (Irsted below), are used to ensure that each peak is
adequately resolved. The |ow point concentration corresponds to

t he CRQL ¥or each analyte. The m dpoint concent
times the [ ow point concentration. The high poi
must be at least 12 times that of the | ow point

ration nust be 4
nt concentration
(16 tinmes is

suggested), but a higher concentration may be chosen by the
Contractor. The high point concentration defines the uPper end of
the concentration range for which the calibration is valid.

| ndi vi dual Standard M xture A (1 NDA)
Low Poi nt Concentration

al pha- BHC 5.0 ng/m
Hept achl or 5.0 ng/m
ganma- BHC 5.0 ng/m
Endosul fan | 5.0 ng/m
Dieldrin 10.0 ng/m
Endrin 10.0 ng/m
4,4' - DDD 10.0 ng/
4,4' -DDT 10.0 ng/
Met hoxychl or 50.0 ng/m
Tetrachl or o- m xyl ene 5.0 ng/m
Decachl or obi phenyl 10.0 ng/m

| ndi vi dual Standard M xture B (1 NDB)
Low Poi nt Concentration

bet a- BHC 5.0 ng/m
del t a- BHC 5.0 ng/m
Al drin 5.0 ng/m
Hept achl or epoxi de 5.0 ng/m
(exo-epoxy isomer)
al pha- Chl or dane 5.0 ng/m
ganma- Chl or dane 5.0 ng/m
4,4' - DDE 10.0 ng/
Endosul fan sulfate 10.0 ng/m
Endri n al dehyde 10.0 ng/m
Endrin ket one 10.0 ng/m
Endosul fan 11 10.0 ng/m
Tetrachl or o- m xyl ene 5.0 ng/m
Decachl or obi phenyl 10.0 ng/m

NOTE: Only the exo-epoxy isomer (isomer B) of heptachl or epoxide

is used as an anal yti cal standard.

Mul ti conponent St andar ds

Toxaphene and Aroclor standards nust be prepared individually
except for Aroclor 1260 and Aroclor 1016 which may be conbined in

one standard mixture. The calibration standards
nmust be prepared at concentrations of 100 ng/m,
Arocl or 1221 which nmust be prepared at 200 ng/m
be prepared at 500 ng/m . Al nulticonponent st
contain the surrogates at 20 ng/m . The Arocl or

or the Aroclors
except for
. Toxaphene nust
andar ds nust

and Toxaphene

solutions nmust be prepared in hexane or iso-octane.

Ampul at ed Standard Extracts

Standard sol uti ons purchased froma chenical suppl
anpul ated extracts 1n glass vials may be retained

house as
or 2 years from

the manufacturer's preparation date, unless the nmanufacturer
recomends a shorter tine period. Standard sol utions prepared by the
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.3
. 3.1

. 3.2

.3.3

.3. 4

Contractor which are imedi ately anpul ated in glass vials may be
retained for 2 years fromthe preparati on date. UBon breaki ng the
gl ass seal, the expiration tinmes listed in applicable standar
preparation sections will apply. The Contractor is responsible for
assuring that the integrity of the standards have not degraded by
foll owi ng proper storage procedures (see Section 7.3).

St orage of Standard Sol utions

Store the stock and secondary dilution standard solutions at 4 °C (%
2 °C) in Teflon-lined screw cap anber bottles/vials. Fresh standards
shoul d be replaced or prepared every six nonths or sooner if
conparison wth check standards indicates a problem

Store the working standards at 4 °C (x 2 °C) in Teflon-seal ed
containers. The solutions should be checked frequently for
stability. Vbrk!ng standard sol utions nust be replaced at the
frequency specified above for any particular standard or sooner if
conparison with quality control check sanples indicates a problem
NOTE: Anal ysts nust allow all standard solutions to equilibrate to
roomtenperature before use. ) ) )
Refrigeration of the GPC calibration solution may cause the corn oi
to precipitate. Before use, allow the solution to stand at room
tenperature until the corn oil dissolves.

Sanpl es, sanple extracts and standards must be stored separately.
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SAMPLE COLLECTI ON, PRESERVATI ON AND STORAGE
Sanmpl e Coll ection and Preservation

WAt er sanpl es nay_be collected in 1 L anber glass containers, fitted
i

W th screw caps ned with Teflon. |f anber containers are not
avai |l abl e, the sanples should be protected fromlight. Soil sanples
may be collected in glass containers or closed end tubes (e.g., brass

sl eeves) in sufficient quantity to Perfornwthe anal ysis. The
specific requirenents for site sanmple collection are outlined by the
Regi on.

If sanples are received in containers other than glass, then the
Contractor shall contact the RSCC to ascertain the proper procedure
for subsanpling fromthe sanple container

Al'l sanples nust be iced or refrigerated at 4 °C (2 °C) fromthe
time of collection until extraction

Procedure for Sample Storage

The sanples nust be protected fromlight and refrigerated at 4 °C (2
°C) fromthe time of receipt until 60 days after delivery of a

conpl ete, reconciled sanple data package to the Agency. After 60
daYS the_sanFIes may be disposed of in a manner that conplies with

all applicable regulations.

If sanple storage tenperatures exceed 4°C (2 °C) and/or sanples are
not |ight protected, then the Contractor shall contact the RSCC to
ascertain whether or not the sanples should be analyzed. For al
sanmpl es that were not properly refrigerated and/or [ight protected,
the Contractor shall note the problem the EPA sanple nunpbers for the
af fected sanples, and the Regional instructions in the SDG Narrati ve.

The sanpl es nust be stored in an at nosphere denonstrated to be free
of all potential contam nants.

Procedure for Sample Extract Storage

Sanpl e extracts nmust be protected fromlight and stored at 4 °C (*
2°C) until 365 days after delivery of a conplete reconciled data
package to the Agency.

Sanpl e extracts nust be stored in an atnosphere denonstrated to be
free of all potential contam nants.

Sanpl es, sanple extracts, and standards nmust be stored separately.
Contract Required Hol ding Tinmes

Extraction of water sanples by separatory funnel procedures nust be
conpl eted within five days of the Validated Tine of Sanple Receipt
(VISR). Extraction of water sanples by continuous |iquid-liquid
extraction procedures nust be started within five days of VISR
Extraction of soil/sedinent/solid sanples by sonication nust be
conpleted within 10 days of VISR G ly sludge (waste) dilutions nust
be conpleted within 10 days of VISR

As Part of the Agency's QA Progranl the Agency may provide
Pertormance Eval uati on sanples which the ntractor is required to
Rrepare per the instructions provided by the Agency. The extraction
olding tinme 55 days after VISR for water and 10 days after VISR for

soi |l /sedi ment/ solid sanpl es) does not apBIy to Perfornmance

Eval uati on sanples. The PE sanples nust be analyzed and reported

with the SDG wth which they were submtted.

Extracts of water, soil/sedinent/solid sanples and oily sludge
(wast e) sanples nust be anal yzed within 40 days of the start of
extraction.

If sanple submtted for pesticide/ PCB anal ysis have exceeded contract

requi red hol ding tinmes and have not yet been extracted and/or
anal yzed, then the Contractor shall contact the RSCC to ascertain
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5

whet her or not the sanples should be extracted and/or analyzed. Note
that this notification requirement in no way obviates the contractua
requi rement for the Contractor to extract and/or analyze sanples
within holding tines. [If the Contractor is instructed to proceed
with extraction and/ or analysis outside holding tinmes, sanple price
may be reduced dependi ng upon the inpact of the non-conpliance on
data usability. or all sanples that exceeded holding tines, the
Contractor shall note the groblen1 t he EPA sanpl e nunbers for the

af fected sanples, and the Regional instructions in the SDG narrati ve.

Pesticide/ PCB data reported from sanpl e preparation and/or anal yses
whi ch were perforned outside the contract required holding tines for
extraction and/or analysis shall be subject to a conmensurate
reduction in sanRIe_prlce or zero payment due to data rejection
dependi ng upon the inpact of the non-conpliance on data usability.
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9.0  CALI BRATI ON AND STANDARDI ZATI ON
9.1 Gas Chromat ograph Qperating Conditions
9.1.1 The followi ng are the gas chromat ographi c anal ytical conditions. The
condi tions are reconmended unl ess ot herw se not ed.
Carrier Gas: Fbliunwghydrogen may be used, see
6. 23. 3. 6)
Col um FI ow 1-5 mM/mn dependi ng on colum ID
Make- up Gas: P-5/P-10 or N, (required)
I njector Tenperature: > 200 °C (see Section 9.1.4)
I nj ection: On- col umm
I nj ecti on Vol une: 1 or 2 UL (see Section 9.1.3)
I njector: G ob-type, splitless
Initial Tenperature: 150 °C
Initial Hold Tine: 0.5 mn
Tenper at ure Ranp: 5C to6 C/mn
Fi nal Tenper at ure: 275 °C
Fi nal Hold Tine: Until after decachl orobi phenyl has

el uted (approxi mately 10 mi nutes)

9.1.2 Optimze CGC conditions for anal yte separation and sensitivity, Once
optim zed, the same GC conditions nust be used for the analysis of
al |l standards, sanples, blanks and QC sanples. The linearity of the
ECD may be greatly dependent on the flow rate of the make-up gas.
Care must be taken to nmaintain stable and appropriate flow of make-up
gas to the detector.

9.1.3 Manual injections nmust be 2 pL. Auto injectors may use 1 pL vol unes.
The sane I njection volunme nust be used for all standards, bl anks,
sanmpl es and QC sanpl es.

9.1.4 Col d (anbi ent tenperature) on-columm injectors that allow injection
directly onto a colum may be used as |ong as the technica
acceptance criteria for resolution, calibration, and anal yte
breakdown are net.

9.2 Initial Calibration

9.2.1 Summary of Initial Calibration

9.2.1.1 Prior to the analysis of sanples, including QC sanples and
requi red bl anks, each GC/ ECD system nust be initially calibrated
at a minimumof three concentrations to determ ne instrunment
sensitivity and the linearity of response utilizing single
conponent target conpound and surrogate standards. Milticonponent
tﬁrget conpounds are calibrated at a single point concentration at
the CRQL.

9.2.1.2 If the technical acceptance criteria for initial calibration are
not net, then the Contractor nust stop and correct the problem
before continuing the anal ytical sequence.

9.2.2 Frequency of Initial Calibration

Each GC/ ECD system nust be initially calibrated upon award of the
contract, whenever mmjor instrunment maintenance or nodification is
per f ormed (e.?., col um repl acenent or repair, cleaning or

repl acenent of ECD, etc.) or if the calibration verification
techni cal acceptance criteria have not been net.

9.2.3 Procedure for Initial Calibration

9.2.3.1 Set up the GO ECD system as described in Section 9.1

9.2.3.2 Prepare the initial calibration standards using the anal;tes and
the concentrations specified in Section 7.2.4.5 through 7.2.4.8.
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9.2.3.3 Al'l standards, sanples, QC sanples, blanks and extracts nust be
allowed to warmto anbi ent tenperature before anal ysis.

9.2.3.4 Anal yze the initial calibration sequence as given below. NOTE
Steps 18 and 19 are used as part of the calibration verification
as well (see Section 9.3).

I NI TI AL CALI BRATI ON SEQUENCE
1. Resol uti on Check

2 Perf ormance Eval uation M xture
3 Arocl or 1016/1260

4, Arocl or 1221

5. Arocl or 1232

6 Arocl or 1242

7 Arocl or 1248

8 Arocl or 1254

9. Arocl or 1262

10. Arocl or 1268

11. Toxaphene

12. Low Poi nt Standard A

13. Low Poi nt Standard B

14. M dpoi nt Standard A

15. M dpoi nt Standard B

16. H gh Poi nt Standard A

17. H gh Point Standard B

18. I nst runent Bl ank

19. Per f ormance Eval uation M xture

9.2.4 Calculations for Initial Calibration

9.2.4.1 During the initial calibration sequence, absolute retention tines
(RT) are determined for all single conponent pesticides, the
surrogates, and at |east three nmajor peaks of each nulticonponent

anal yte.

9.2.4.2 For single conponent pesticides, a RT is neasured in each of three
cal i bration standards and the nean RT is cal culated as the average
of the three values. A RT is neasured for the surrogates in eac

of the three anal yses of Individual Standard M xture A during the
initial calibration and the nean RT is cal cul ated as the average
of the three values. Calculate a nean absolute retention time for
each singl e conponent pesticide and surrogate using Equation 1
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EQ 1
n
Y RT,
W: i=1
n
RT = Mean absolute retention tinme of anal yte.
RT, = Absolute retention tine of analyte.
n = Nunber of neasurenments (3).

Aretention tinme window is calculated for each single conmponent
anal yte and surrogate and for the nmajor peaks (3 to 5) of each

mul ti conponent analyte by using the criteria in Table 1. Wndows
are centered around the nmean absolute retention tine for the

anal yte established during the initial calibrations. Analytes are
identified when peaks are observed in the RT wi ndow for the
conmpound on both GC col ums.

The linearity of the instrunent is determnm ned bK calculating a
ercent relative standard deviation (%RSD) of the calibration
actors fromthe three-point calibration curve for each S|nEIe

conponent pesticide and surrogate. Either peak area or pea

hei ght may be used to calculate calibration factors used in the

9YRSD equation for each single conponent pesticide or surrogate.

For exanple, it is permtted to calculate linearity for endrin

based on peak area and to calculate Iinearity for aldrin based on

peak height. However, it is not permtted within a %RSD
calculation for any particular analyte to use calibration factors
cal cul ated from both peak area and peak height. (For exanple, the
calibration factor for the | ow point standard for endrin cannot be
cal cul at ed usi ng peak hei ght when the m dpoint and hlgh poi nt
stand?rd calibration factors for endrin are cal cul ated usi ng peak

ar eas) .

Cal cul ate the calibration factor for each single conponent
esticide and surrogate over the initial calibration range using
quation 2. The calibration factors for the surrogates are

Zalcrlated fromthe three anal yses of Individual Standard M xture

only.

Cal cul ate the nean calibration factor and the %RSD of the
calibration factors for each single conponent pesticide and
surrogate over the initial calibration range using Equations 3 and
4.

EQ 2

Peak area (or height) of the standard

CF = —
Mass i nj ected (ng)

EQ 3
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n
>, CF
ﬁ— i=1
n
EQ 4
SD
YRSD = —F x 100
CF
Wer e,
n
El(CFI 7ﬁ)2
SD,. = -
- (n-1)
CF = Mean calibration factor
YRSD = Percent relative standard devi ation
SDs = St andard devi ation of calibration factors
CF, = I ndividual Calibration factors
n = Total nunber of val ues (3)
9.2.4.7 A calibration factor is calculated for each peak in a selected set
of three to five major peaks for each nulticonponent anal yte using
Equati on 2.
9.2.4.8 Cal cul ate the percent breakdown of DDT, the percent breakdown of

endrin _and the conbi ned breakdown of DDT and endrin in the PEM
usi ng Equations 5, 6, 7 and 8.

EQ 5

Amount found (ng) - Peak area (hei ght) of conmpound i n PEM

CFrrp

Wher e,

CFp = The calibration factor for the conpound determ ned from
the m dpoint standard in the nost recent initial
calibration. NOTE: If during the initial calibration
linearity was determi ned based on peak area for the
conpound, then the m dpoint CF nust be based on peak area.
If during the initial calibration, the linearity for the
conpound was determ ned based on peak height for the
conpound, then the mdpoint CF nust be based on peak
hei ght .

EQ 6
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Amount found (ng) (DDD+DDE)
Amount (ng) of DDT i njected

%8r eakdown DDT = x 100

EQ 7

Amount found (ng) (endrin al dehyde + endri n ket one)
Amount (ng) of endrin injected

9%8r eakdown Endrin = x 100

EQ 8

Conbi ned %Br eakdown = %8Br eakdown DDT + 9%Br eakdown Endri n

9.2.4.9 Cal cul ate the concentration (C‘E]aI C'g of each single conponent
pesticide and surrogate in bot EM anal yses in the initial
cal i brati on sequence (Section 9.2.3.4) usi n% Equation 5. Using
the Cg4. calculate the percent difference (%) for each single
conponent pesticide and surrogate in both PEM anal yses using
Equati on 9.
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Wher e,
oD =

Cnom =
Ccal c =

9.2.4.10 Cal cul

it D Pesticides/Aroclors -- Section 9
ration and Standardization

oD = calc Cnom x 100

nom

Percent difference )

Nom nal (added) concentration of each anal yte

Cal cul ated concentration of each analyte fromthe anal yses
of the PEM standards.

ate the resolution between each of the analytes in the

Resol uti on Check M xture, the Perfornmance Eval uation M xture (both
PEMs analyses in the initial calibrati on sequence), and the

m dpoi
(1 NDA

EQ 10

nt concentrati on of Individual Standard M xtures A and B
and | NDB) using Equation 10.

Area (or Helght)

time

%Resol ution = x 100

Tl<

DePth of the valley between the two peaks. The depth of the
valley is neasured along a vertical line fromthe | evel of
t he apex of the shorter peak to the floor of the valley

bet ween the two peaks. )

Hei ght of the shorter of the adjacent peaks, neasured from
t he basel i ne.
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Techni cal Acceptance Criteria for Initial Calibration

Al initial calibration technical acceptance criteria apply
i ndependently to both GC col umms.

The initial calibration sequence nust be anal yzed accordinﬁ to the
procedure and in the order listed in Section 9.2.3.4, at the
concentrations listed in Sections 7.2.4.5 through 7.2.4.8, and at
the frequency listed in Section 9.2.2. The GC/ ECD operati ng
conditions optimzed in Section 9.1 nust be foll owed.

The resol uti on between two adj acent peaks in the Resol ution Check
M xture must be greater than or equal to 60.0 percent resolved on
each col um.

Al'l single conponent pesticide and surrogate peaks in both runs of
the PEM nust be greater than or equal to 90.0 percent resolved on
each col um.

The absolute retention tines for each of the sin% e conponent
pesticides and surrogates in both runs of the PEM nust be with
the retention tine wndows determ ned fromthe three-point ini
calibration as described in Section 9.2.4.3.

in
tial

The percent difference of the cal cul ated anount (anount found) and
the nom nal anmount (anount added) for each of the single component
pesticides and surrogates in both of the PEMruns of each GC

col um nust be greater than or equal to -25.0 AND | ess than or
equal to +25.0 percent using Equation 9.

The percent breakdown of DDT and endrin in each of the PEM runs
nmust be less than or equal to 20.0 percent. Additionally, the
conbi ned breakdown of T and endrin as cal cul ated usi ng Equati on
8 nmust be less than or equal to 30.0 percent.

The %RSD of the calibration factors (CF) for each single conponent

target conpound in the initial calibration sequence nmust be |ess

t han or equal to 20.0 percent, except al pha-BHC and del t a- BHC

The 9%RSD of the calibration factors for al pha-BHC and del t a- BHC
nmust be | ess than or equal to 25.0 percent. The %RSD of the
calibration factors for the two surrogates nust be |ess than or
equal to 30.0 percent. Up to two S|nPIe conponent target
conpounds (but not surrogates) per columm may exceed the 20.0
ercent [imt for YRSD (25.0 percent for al pha-BHC and del t a- BHC),
ut those compounds mnmust have a %RSD of |ess than or equal to 30.0
per cent.

The resol ution between any two adj acent peaks in the m dpoint
concentrations of Individual Standard MXxtures A and B in the
initial calibration nust be greater than or equal to 90.0 percent.

Al'l instrument blanks nmust neet the technical acceptance criteria
for instrument blanks in Section 12.1.5.4

The identification of single conponent pesticides by gas

chromat ographic nmethods is based primarily on retention tine data.
The retention time of the apex of a peak can only be verified from
an on-scal e chromat ogram he identification of nulticonmponent
anal ytes by gas chromatographic nmethods is based primarily on
pattern recognition and on peak retention tinmes displayed on a
chromatogram Therefore, the follow ng requirenents apply to al
data presented for single conponent and multi conmponent anal ytes.

. The chromatograns that result fromthe anal yses of the
Resol uti on eck Mxture, the PEM and Individual Standard
M xtures A and B during the initial calibration sequence nust
di splay the single conponent anal ytes present in each standard
at greater than 10 Percent of full scale but |ess than 100
percent of full scale.

. The chromatograns for at |east one of the three anal yses each

of Individual Standard M xtures A and B fromthe initial
calibration sequence nust display the single conponent
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anal ytes at greater than 50 percent and | ess than 100 percent
of full scale.

. The chronatoPrans of the standards for the nulticonponent
anal ytes analyzed during the initial calibration sequence nust
di spl ay the peaks chosen for identification of each anaIYte at
gre?ter than 25 percent and | ess than 100 percent of ful
scal e.

. For any standard containi ng al pha-BHC, the baseline of the
chromat ogram nmust return to bel ow 50 percent of full scale
before the elution tinme of al pha-BHC, and return to bel ow 25

ercent of full scale after the elution tinme of al pha-BHC and
efore the elution tine of decachl orobi phenyl .

. If a chromatogramis replotted electronically to neet these
requi renents, the scaling factor used nust be displayed on the
chromat ogr am

. If the chromat ogram of any standard needs to be replotted
electronically to neet these requirenments, both the initial
chromat ogram and the replotted chromatogram nust be submitted
in the data package.

9.2.6 Corrective Action for Initial Calibration

9.2.6.1 If the technical acceptance criteria for the initial calibration
are not nmet, |nsPect the systemfor problens. It naK be necessary
to change the col um, bake out the detector, clean the injection

port, or take other corrective actions to achieve the technica
acceptance criteria.

9.2.6.2 Cont ami nati on shoul d be suspected as a cause if the detector
cannot achi eve acceptable linearity using this method. 1In the
case of |ow | evel contam nation, baking out the detector at an
el evated tenperature (350 °C) should be sufficient to achieve
acceptabl e performance. |In the case of heavy contam nation
passi ng hydrogen through the detector for 1-2 hours at an el evated
tenperature nmay correct the problem In the case of severe
contam nation, the detector may require servicing by the ECD
manuf acturer. DO NOT OPEN THE DETECTOR. THE ECD CONTAI NS
RADI OCHEM CAL SOURCES.

9.2.6.3 If a laboratory cleans out a detector using an el evated
tenperature, the ECD el ectronics nmust be turned off during the
bake out procedure.

9.2.6.4 After bake out or hydrogen reduction, the detector nust be
recalibrated using the nitial calibration sequence (Section
9.2.3.4).

9.2.6.5 Initial calibration technical acceptance criteria nust be net

bef ore any sanples, including QC sanples, or required blanks are
anal yzed.~ Any sanples or required bl anks anal yzed before the
initial calibration technical acceptance criteria have been net
will require reanalysis at no additional cost to the Agency.
Reanal yses nust be perfornmed within contract required hol di ng
times and nmust neet all sanple technical acceptance criteria.

9.2.6.6 SanRIe anal yses reported with non-conpliant initial calibration
techni cal acceptance criteria after reanalysis shall receive a
conmensurate reduction in sanple price or zero paynment due to data
rejgp}!on dependi ng upon the 1 npact of the non-conpliance on data
usability.

9.3 Calibration Verification
9.3.1 Sunmmary of Calibration Verification
Three types of anal yses are used to verify the calibration and
eval uate instrunment performance. The anal yses of instrunent bl anks,

PEMs, and the mi dpoint concentration of Individual Standard M xtures
A and B constitute the continuing calibration. Sanple data are not
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gfceﬁtable unl ess bracketed by acceptabl e anal yses of instrunent
anks,

PEMs, and both | ndividual Standard M xtures A and B.

Frequency of Calibration Verification

An instrunment blank and the PEM nust bracket one end of a 12-hour
peri od durlnP whi ch sanpl e data are collected, and a second

I nstrument bl ank and the m dpoint concentration of Individua
Standard M xtures A and B nust bracket the other end of the 12-
hour peri od.

For the 12-hour period i nmediately followi ng the initial

cal i brati on sequence, the instrunment blank and the PEMthat are
the last two steps in the initial calibration sequence bracket the
front end of the next 12-hour period (Section 9.2.3.4). The
injection of the instrunent blank starts the begi nning of that 12-
hour period. Sanples may be injected for 12 hours fromthe
injection of the instrunment blank. The three injections

i medi ately after the second 12-hour period nust be an instrunment
bl ank, the nmidpoint Individual Standard M xture A, and the

m dpoi nt | ndividual Standard M xture B. The instrunent blank nust
be anal yzed first, before either standard. The Individua
Standard M xtures may be analyzed in either order (A B or B/ A).

The anal yses of the instrunent blank and Individual Standard

M xtures A and B i medi ately foll owi ng one 12-hour peri od naK be
used to begin the subsequent 12-hour period, provided that the
nmeet the technical acceptance criteria in Section 9.3.5. In that
i nstance, the subsequent 12-hour period nust be bracketed by the
accept abl e anal yses of an instrunment blank and a PEM in that
order. Those two analyses may in turn be used to bracket the
front end of yet another 12-hour period. This progression my
continue every 12 hours until such tinme as any of the instrunent
bl anks, PEMs, or Individual Standard M xtures fails to neet the
techni cal acceptance criteria in Section 9.3.5 or_ 72 hours have
el apsed. The 12-hour tinme period always begins with the injection
of the instrunent blank

Standards (PEM or Individual Standard M xtures), sanples QC
sanpl es and/ or required blanks may be injected for 12 hours
fromthe tine of injection of the instrunent blank

If nore than 12 hours have el apsed since the injection of the

i nstrument bl ank that bracketed a previous 12-hour period, an
accept abl e i nstrunment bl ank and PEM nust be analyzed in order to
start a new sequence. This requirenment applies even if no

anal yses were perforned since that standard was injected.

The requirenents for running the instrunment blanks, PEM and

I ndi vi dual Standard M xtures A and B are wai ved when no sanpl es,
dilutions, reanalyses, nethod/sulfur blanks, QC sanples, and

mul ti conponent anal ytes for the 72-hour confirmation requirenent
are anal yzed during that 12-hour period. To resune analysis,
using the existing initial calibration curve, the Contractor first
must anal yze an instrunment bl ank and PEM whi ch nust neet their
respecti ve techni cal acceptance criteria before sanples may be
anal yzed.

If the entire 12-hour period is not required for the anal yses of
all sanples to be reported, the sequence nust be ended with either
the instrunent bl ank/PEM conbination or the instrunent

bl ank/ I ndi vi dual Standard M xtures A and B conbi nati on, whichever
was due to be performed at the end of that 12-hour period.

Procedure for Calibration Verification

Anal yze the PEM instrunment blank and the m dpoint concentration
of Individual Standard M xtures A and B at the required
frequenci es (Section 9.3.2).

Al'l standards and bl anks nust be at anbient tenperature at the
time of preparation and anal ysis.
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Calcul ations for Calibration Verification

For each analysis of the PEM used to denonstrate conti nuing
calibration, calculate the resolution between the anal ytes usin
Equati on 10, the concentration (C3(? of each analyte in the PE
usi ng Equation 5 and the percent di ¥ference (U) between the G,
of each analyte (including the surrogates) found in the PEM and
t he nom nal {added) amount (C,, using Equation 9.

Cal cul ate the percent breakdown of DDT and endrin, and the
cogbéned breakdown in each PEM anal yzed usi ng Equations 5, 6, 7,
an .

For each anal ysis of the m dpoint concentration of |1 NDA and | NDB
used to denonstrate continuing calibration, calculate the

resol uti on between the anal ytes using Equation 10, the )
concentration (Cg,.) of each analyte in both INDA and | NDB using
Equation 5 and the percent difference (%) between the C,. of
each anal yte (including the surrogates) found in each m xture and
t he nom nal (added) anount ((;%9 usi ng Equation 9. Do not attenpt
to cal cul ate the breakdown of Endrin and DDT in the |Individual
Standard M xtures, as these standards contain the breakdown
products as well as the parent conpounds.

Techni cal Acceptance Criteria for Calibration Verification

Al'l calibration verification technical acceptance criteria aﬁp!y
i ndependently to each colum. Each columm nust neet the technica
acceptance criteria.

The PEMs, Individual Standard M xtures A and B and instrunent

bl anks nust be anal yzed at the required frequency on a GC/ ECD
systemthat has nmet the initial calibration technical acceptance
criteria (Section 9.2.5).

Al'l single conponent pesticides and surrogates in the PEMs used to
denonstrate continuing calibration nust be greater than or equa
to 90.0 percent resolved. The resolution between any two adjacent
BFakS in the mdpoint concentrations of Individual Standard

xtures A and B in the continuing calibration nust be greater
than or equal to 90.0 percent.

The absolute retention tine for each of the single conponent
pesticides and surrogates in the PEMs and mi dpoint concentration
of the Individual Standard M xtures used to denonstrate conti nuing
calibration nmust be within the retention tinme w ndows determn ned
fromthe three-point initial calibration in Section 9.2.4.3.

The percent difference (%) between the cal cul ated amount and the
nom nal amount (anount added) for each of the single conmponent
pesticides and surrogates in the PEM nust be greater than or equa
to -25.0 percent and |l ess than or equal to +25.0 percent.

The percent difference (%) between the cal cul ated anount and the
nom nal anount (anount added) for each of the single conponent
pesticides and surrogates in the I NDA and | NDB t hat have been used
as calibration verification nust be greater than or equal to -25.0
percent and | ess than or equal to +25.0 percent.

The percent breakdown of DDT in the PEM nust be | ess than or equa
to 20.0 percent on each colum. The percent breakdown of endrin
in the PEM nmust be |less than or equal to 20.0 percent on each
colum. The conbi ned breakdown of both DDT and endrin nust be

| ess than or equal to 30.0 percent on each col um.

Al'l instrunment blanks nmust neet the technical acceptance criteria
in Section 12.1.5.4.

The identification of single conponent pesticides by gas
chromat ogr aphi c nmethods is based primarily on retention tinme data.
Since the retention tine of the apex of a peak can only be
verified froman on-scale chromatogram the follomnng requirenents
must be met for continuing calibration to be acceptable.
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The chromatograns that result fromthe anal yses of the PEM and
the Individual Standard M xtures nust display the single

conponent anal ytes present in each standard at greater than 10
percent of full scale but Iess than 100 percent of full scale.

For any PEM Individual Standard M xture or blank, the baseline
of the chromatogram nust return to bel ow 50 percent of ful
scal e before the elution tinme of al pha-BHC, and return to bel ow
25 percent of full scale after the elution time of al pha-BHC
and before the elution tine of decachl orobi phenyl .

If a chromatogramis replotted electronically to neet these
requi renents, the scaling factor used nust be displayed on the
chromat ogr am

If the chromat ogram of any standard or blank needs to be
replotted electronically to neet these requirenents, both the
initial chromatogram and the replotted chromatograms) must be
submtted in the data package.

Corrective Action for Calibration Verification

If the technical acceptance criteria for the calibration
verification are not net, inspect the systemfor problens and take
the necessary corrective action to achieve the technica

acceptance criteria.

Maj or corrective actions such as replacing the GC col utm or baki ng
out the detector will require that a new initial calibration be
performed that neets the technical acceptance criteria in Section
9.2.5.

M nor corrective actions may not require performng a newinitial
calibration, provided that a new analysis of the standard (PEM or
I ndi vi dual Standard M xture) that originally failed the criteria
and an associated instrument blank inmrediately after the
corrective action do neet all the technical acceptance criteria.

If a PEMor Individual Standard M xture does not neet technica
acceptance criteria |listed above, it nust be reinjected

i mediately. If the second injection of the PEM or Individua

St andard xture nmeets the criteria, sanple analysis may continue.
If the second injection does not neet the criteria, all data

col  ection nust be stppPed. _Appropriate corrective action nust be
taken, and a new initial calibration sequence nmust be run before
nore sanple data are collected

If an instrunment bl ank does not neet the technical acceptance
criteria listed in Section 12.1.5.4, all data collection nust be
stopped. Appropriate corrective action nust be taken to cl ean out
the system and an acceptable instrunment bl ank nust be anal yzed
before nore sanple data are coll ected

Anal ysts are rem nded that running an instrunent blank and a PEM
or Individual Standard M xtures once every 12 hours is the m ninum
contract requirenment. Late eluting Peaks naY carry over from one
injection to the next if highly conplex sanples are analyzed or if
the GC conditions are unstable. Such carryover is unacceptable.
Therefore, it na¥ be necessary to run instrunment blanks and
standards nore often to avoid di scardi ng data.

If a successful instrument blank and PEM cannot be run after an
interruption in analysis (Section 9.3.2.5), an acceptable initial
calibration nust be run before sanple data may be collected. Al
accePtabIe sanpl e anal yses nust be preceded and fol | oned by
8ogp2|ant standards and instrunment bl anks, as described in Section

Cal i bration verification technical acceptance criteria nust be net
before any sanpl es, including QC sanples and required bl anks are
reported. Any sanples, including QC sanples and required bl anks
associated with a calibration verification which did not neet the
techni cal acceptance criteria will require reanalysis at no
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additional cost to the Agency. Reanal yses nust be perforned
within contract required holding tinmes and nust nmeet all sanple
techni cal acceptance criteria.

Sanpl e results reported with non-conpliant calibration
verification technical acceptance criteria shall receive a
commensurate reduction in sanple price or zero paynent due to data
rejgp}!on dependi ng upon the 1 npact of the non-conpliance on data
usability.

D- 30/ PEST OREAP-01.0



10.
10.
10.

10.

10.

10.

10.

10.
10.

10.

10.

1

w

Exhi bit D Pesticides/Aroclors -- Section 10
Pr ocedur e

PROCEDURE

Sanpl e Preparation

1

1

1

1

If insufficient sanple anount (less than 90% of the required anDuntL
is received to performthe anal yses, the Contractor shall contact the
RSCC to apprise themof the problem The Region will either require
that no sanple anal yses be perforned or will require that a reduced
vol ume be used for the sanple analysis. Al changes in the anal yses
nust be preapproved by the Region | Project Oficer. The Contractor
shal | docunent the Region's decision (including sanple weight/vol une
prepared and anal yzed) in the SDG Narrati ve.

If multiphase sanples (e.g., a two-phase liquid sanmple, oi

sl udge/ sandy soil sanple) are received by the Contractor, the
Contractor shall contact the RSCC to apprise them of the type of
sanpl e received. The RSCC will contact the Region. If all phases of
the sanple are anenable to analysis, the Region may require the
Contractor to do one of the follow ng:

. M x the sanple and anal yze an aliquot fromthe honogeni zed

sanmpl e.
. Separate the phases of the sanple and anal yze each phase
separately. he RSCC wi || provide EPA sanple nunbers for the

addi ti onal phases.

. Separate the phases and anal yze one or nore of the phases, but
not all of the phases. The RSCC will provide EPA sanpl e nunbers
for the additional phases, if required.

. Do not anal yze the sanple.

If all of the phases are not anenable to analysis (i.e., outside
scope), the Region may require the Contractor to do the foll ow ng

. Separate the phases and anal yze the Ehase(s) that is anenabl e
to analysis. The RSCC wi || provide EPA sanpl e nunbers for the
addi ti onal phases, if required.

. Do not anal yze the sanple.

No ot her change in the analyses will be permtted. The Contractor
shal | docunent the problem  the EPA sanpl e nunbers for the
ﬁéfected sanpl es and the Region's instructions in the SDG

rrative.

Extracti on of Water Sanples

Water sanples may be extracted by either a separatory funne
extraction procedure or a continuous liquid-11quid extraction )
procedure. If an enul sion prevents acceptabl e solvent recovery with
the separatory funnel procedure, continuous liquid-liquid extraction
nmust be enpl oyed.

Separatory Funnel Extraction

1 Measure out each 1 L sanple aliquot in a separate, clean
graduated cylinder. Measure the pH of each sanple with w de
range pH paper and adjust the pH to between 5 and 9 with 10 N
sodi um hydroxi de or concentrated sulfuric acid, if required.
Record the pH of the sanple "as received" and the exact vol une
used for extrction on the sanple ﬂreparatlon | og and on the
Form | Pest. Sanples reqU|r|nﬁ pH adj ust ment nust be noted in
the SDG Narrative. Transfer the sanple into a 2 L separatory
funnel

2 Using a syringe or a volunetric pipet, add 1.0 ml of the
surrogat e standard spi king solution (Section 7.2.4.1) to al
wat er sanpl es.

3 Ri nse the graduated cylinder with 30 m of nethylene chloride

and transfer the rinsate to the separatory funnel. Rinse the
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10.1. 3. 2.

10.1. 3. 2.

10.1. 3. 2.

10.1. 3. 2.

10.1. 3. 2.
10.1. 3. 2.

enpty 1 L container with 30 m of nethylene chloride and add
the rinsate to the separatory funnel. ~Extract the sanple by
shaking the funnel for two m nutes, with periodic venting to
rel ease excess pressure. NOTE: The total volunme of sol vent
used for extraction is 60 m. Allowthe organic |ayer to
separate fromthe water phase for a mninumof 10 mnutes. |If
the emul sion interface between layers is nore than one-third
the volunme of the solvent |ayer, the analyst nust enpl oy
nmechani cal techniques to conplete the phase separation. The
opti mum t echni que depends upon the sanple, and may include
stirring, filtration of the enulsion through glass wool,
centrifugation or other Bhy3|cal nmeans. Drain the nethyl ene
chloride layer into a 250 m Erl enmeyer fl ask.

Add a second 60 m volunme of nethylene chloride to the
separatory funnel and repeat the extraction procedure a second
time, conbining the extracts in the Erlenneyer flask. Perform
?Otgird extraction in the same manner. Proceed to Section

Cont i nuous Liquid-Liquid Extraction

Conti nuous Liquid-Liquid Extraction Wthout Hydrophobic
Menbr ane

Fol | ow manufacturer's instructions for set-up

Add net hyl ene chloride to the bottomof the extractor and
f!hl it to a depth of at I[east one inch above the bottom
si dearm

Measure out each 1 L sanple aliquot in a separate, clean
graduated cylinder; transfer the aliquot to the continuous
extractor. ~Measure the pH of each sanple with w de range pH
ﬁaper and adjust the pHto between 5 and 9 with 10 N sodi um
ydr oxi de or concentrated sulfuric acid, if required.

Record the pH of the sanple "as received" and the exact

vol une used for extraction on the sanple preparation | og and
on the Form | Pest. Sanples LE#UIFIHQ pH adj ust ment nust be
noted in the SDG Narrative. E: Wth sone sanples, 1t may
be necessarK to place a |ayer of glass wool between the

nmet hyl ene chloride and the water [ayer in the extractor to
prevent precipitation of suspended solids into the nethyl ene
chl oride during extraction.

Using a syringe or volunetric pipet, add 1.0 ml of the
surrogat e standard spi king solution (Section 7.2.4.1) into
the sanple and m x wel |

Ri nse the graduated cylinder with 50 m of nethylene
chloride and transfer the rinsate to the continuous
extractor. Rinse the enpty 1 L container with 50 nl of
nmet hyl ene chl oride and add the rinsate to the conti nuous
extractor.

Add sufficient nmethylene chloride to the continuous )
extractor to ensure proper solvent cycling during operation
Adjust the drip rate to 5 to 15 ml/mnute (recommended);
optim ze the extraction drip rate. Extract for a mni nrum of
18 hours. NOTE: Wien a minimumdrip rate of 10-15
ms/mnute is maintained throughout the extraction, the
extraction time may be reduced to a mnimumof 12 hours.
Allow to cool, then detach the distillation flask. Proceed
to Section 10. 2.

NOTE: Some continuous liquid-liquid extractors are al so
capabl e of concentrating the extract within the extraction
set-up. Follow the manufacturer's instructions for
concentrati on when using this type of extractor.

Conti nuous Liquid-Liquid Extraction Wth Hydrophobi c Menbrane

Fol | ow the manufacturer's instructions for set-up
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2.2 Measure out each 1 L sanple aliquot in a separate, clean
graduated cylinder. Measure the pH of each sanple with w de
range pH ﬁaper and adjust the pHto between 5 and 9 with 10
N sodi um hydroxi de or concentrated sulfuric acid, if
requi red. ~Record the pH of the sanple "as received" and the
exact volunme used for extraction on the sanple preparation
log and on the Form | Pest. Sanples requiring pH adjustnent
nust be noted in the SDG Narrati ve.

2.3 Using a syringe or volunetric pipet, add 1.0 ml of the
surrogate standard spiking solution (7.2.4.1) into the
sanmple and m x well.

2.4 Ri nse the graduated cylinder with 50 m of nethyl ene
chloride and transfer the rinsate to the continuous
extractor. Rinse the enpty 1 L container with 50 nml of
nmet hyl ene chl oride and add the rinsate to the continuous
extractor.

2.5 Add sufficient nmethylene chloride to the continuous )
extractor to ensure proper solvent cycling durlng operation
Adj ust the drip rate to 15 m/mnute (reconmended); optim ze
the extraction drip rate. Extract for a mninumof 6 hours.
(NOTE: Due to the snaller volune of solvent used during the
extraction process, sone sanple matrices (e.g., oily
sanpl es, sanples containing a high concentration of
surtactants) nay create an emnmul sion which will consune the
sol vent vol unme, preventing the efficient extraction of the
sanple. \Wen this occurs, add additional solvent to assure
efficient extraction of the sanple, and extend the
extraction tinme for a mininumof 6 hours. |If the sanple
matrix prevents the free fTow of solvent through the
nmenbr ane, then the non-hydrophobi c nenbrane conti nuous
liquid-liquid type extractor must be used.) Allow to cool
ngg detach the distillation flask. Proceed to Section

2.6 NOTE: Some continuous liquid-liquid extractors are also
capabl e of concentrating the extract within the extraction
set-up. Follow the manufacturer's instructions for
concentration when using this type of extractor. LBIHR t he
hydr ophobi ¢ nenbrane, it may not be necessary to dry the
extract with sodiumsulfate.

3 The contractors may choose to use alternate continuous |iquid-
liquid extractor types. However, the alternate extractor mnust
be used for all extractions and nust neet all the nethod
techni cal acceptance criteria established in the SON |If an
alternate extractor type is chosen after the initial ML study
has been conpl eted, then the MDL study nust be reanal yzed using
that alternate extractor. |If using alternate extractors or
design types, follow the manufacturer's instructions for set-up
and operati on.

Soi | / Sedi nent/ Sol i d Sanpl es

The "sanple"” is defined as the entire contents of the sanple
container. Do not discard any supernatant liquids. Just prior to
renmovi ng the sanple for pH determ nation, percent noisture analysis
and/or extraction, mx the contents of the sanple container

t horoughly either by gentle shaking or with a narrow netal spatul a.
Renove and di scard any |arge foreign objects such as sticks, |eaves,
and rocks in soil sanples. For other types of solid materials, break
the sanple into snall soil-like pieces wth a netal spatula to

i ncrease the surface area.

pH Det erm nati on

Transfer 50 g of soil/sedinent/solid to a 100 M beaker. Add 50
m of water and continuously stir for 1 hour on a nagnetic
stirrer. Determne the pH of the sanple with a calibrated pH
nmeter while the sanple is stlrrlng. eport the pH val ue on sanple
preparation | ogsheets and on the Forml - Pest. If the pH of the
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soil/ sedinent/solid is greater than 9 or less than 5, docunent

t he EPA sanpl e nunber and the exact pHin the SDG Narrative but do
not attenpt to adjust the pH of the sanple. Discard the portion
of sample used to determne the pH If limted sanple volune is
received use a smaller 1:1 ratio of ﬁrans of soil/sedinment/sol
sanple to ms of reagent water for the pH determ nation. NOTE:
The minimumgrans to water ratio for pH determi nation shall be 5 g
to 5 mM. The Contractor must note any deviations to the nmethod in
the SDG Narrative

10.1.4.2 Percent Moi sture

10.1.4. 2.1 Prior to sanple anal%sis, determ ne the sanple's percent
noi sture. Weigh 5-10 g of the soil/sedinent into a tared
cruci ble and dry overnight or for at |east 12 hours in an oven
at 105 °C. Al low the sanple to cool in a desiccator before.
rewei ghing. Calculate the percent noisture using the equation
bel ow. Concentrations of individual conpounds will be reported
relative to the dry weight of soil/sedinent/solid.

EQ 11
%Mbi sture - 9rams of wet sanple - grams of dry sanple 100
grans of wet sanple
10.1.4.2.2 If the percent noisture of the sanple as determ ned above is

I ess than 70 percent (< 70%, proceed with extraction and
?Bahyzls for soil/sedinment/solid sanples described in Section

10.1.4.2.3 If the percent noisture of the soil/sedinent/solid sanple is
greater than or equal to 70 percent (> 70 %; centrifuge and
ecant the sanple to renove the nakgrlty_of the water or the
sanpl e may be pressure filtered, term ne the percent
nmoi sture of the remaining centrifuged/filtered solid sanple
followi ng Section 10.1.4.2.1 above. If the percent noisture of
the centrifuged or filtered soil/sedinment/solid sanple is |ess
than 70 percent (< 70%, proceed with extraction and anal ysis
of the centrifuged/filtered soil/sedinment/solid sanple using
nglsglllsedlnent/solld sanmpl e met hod described in Section

10.1.4.2.4 If the percent noisture of the centrifuged/filtered
soi |l /sedi ment/solid sanple is greater than or equal to 70
percent (> 70%, then the Contractor shall contact the RSCC for
directions. The Region may require that the Contractor do one
of the foll ow ng:

Anal yze the centrifuged/filtered soil/sedinment/solid sanple
"as 1s";

Use an additional aliquot (wei htg of centrifuged/filtered
soi |l /sediment/solid sample (> 70 % M for extraction and
anal ysi s and/ or decrease the final extract volune (to no
lower than 0.5 m) to achieve the dry wei ght CRQs;

Use anot her nethod of anal ysis;
Do not anal yze that sanple.
10.1.4.2.5 If percent noisture of the centrifuged/filtered soil/sediment/
sol1d sanple is greater than 90 percent (> 90%, then the
Contractor nust contact the RSCC for directions. The Region
may require that the Contractor do one of the follow ng:

Anal yze the soil/sedinent/solid sanple (> 90 %M "as is"
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Use an additional aliquot (weight) of soil/sedinent/solid
sanple (> 90 % M weight for extraction and anal ysis and/or
decrease the final extract volune (to no lower than 0.5 m)
to achieve the dry wei ght CRQs;

Use anot her nethod of anal ysis;

Do not anal yze that sanple.

If a sufficient sanple weight/volunme has not been provided by
the sanpler to performthe additional percent npisture

determ nations and/or to analyze an increased portion of )
sanpl e, then the Contractor shall contact the RSCC to ascertain
whet her or not the sanple should be anal yzed.

For all sanples that do not neet the greater than or equal to
seventy percent noisture (> 70 %) requirenent, the Contractor
shall note the problem the EPA sanple nunbers for the affected
sanples, the initial and subsequent percent noisture(s), and
the steps taken to achieve the dry MEIPht CRQLs including the
sanmpl e wei ght/ vol une prepared and analyzed, the final extract
vol ume and the Region's instructions in the SDG Narrative.

|/ Sedi ment/ Solid Extracti on by Sonication

Tune the sonicator according to the manufacturer's directions
prior to extracting sanples by this procedure.

Wi gh aBproxinater 30 8 of sanmple to the nearest 0.1 g into a
400 m Dbeaker and add 6 of anhydrous powdered or granul ated

sodi um sul fate. Record the exact weight of sanple taken on the
sanpl e preparation |log and the Form| Pest. The sanple and the
added sodi um sul fate shoul d be a honogeneous, granular mxture

at this point.

Add 2.0 ml of the surrogate standard spi ki ng sol ution (Section
7.2.4.1) to all soil/sedinment/solid sanples by using a

vol unetric Rlpet or a syringe. Imediately add 100 m of 1:1
met hyl ene chl ori de-acetone to the sanple.

Pl ace the bottom surface of the sonicator probe about %:inch
bel ow t he surface of the solvent but above the sedinment |ayer.

Sonicate for 3 mnutes using a 3/4 inch disruptor horn at ful
power (output control knob at 10) with pul se on and percent
dut c¥cle knob set at 50 percent. Do not use a mcrotinp.
NOTE: These settings refer to the Model "W385. When using a
soni cator other then Mbdel W385, refer to the instructions
provi ded by the manufacturer for appropriate output settings.

The sanple extracts can be gravity or vacuumfiltered.

For gravity filtration prepare a filtration/drying bed by
lacing a pIUP of glass wool in the neck of a 10 cm powder
unnel “and filling the funnel to approximately half 1ts depth

(4 or 5 cm wth anhydrous sodium sul fate (80-100 g). Decant

the extract through the packed funnel and collect 1t in a 500

m evaporative (K-D) flask attached to a concentrator tube.

For vacuumfiltration, use Whatman No. 41 paper in the Buchner
funnel . Pre-wet the paper with nmethylene chloride/acetone
bef ore decanting the sol vent.

Repeat the extraction two nore tinmes with additional 100
portions of the 1:1 nethylene chloride-acetone. Before each
extraction, thoroughly mx the solid residue and nmake certain
that the sodiumsulfate is free flow ng and not a consoli dated
mass. As required, break up large lunps with a clean spatul a
or very carefully, with the tip of the unenergized probe.
Decant and filter the extraction solvent after each sonication
and conbine all three extracts. On the final sonication, pour
the entire sanple into the funnel and rinse the beaker and
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Procedure
funnel with 60 m of 1:1 methylene chloride/acetone. Proceed
to Section 10. 2.

10. 1.5 O ly Sludges (Waste)

10.1.5.1 Transfer approximately 1 g (to the nearest 0.1 g) of san€¢e to a
to a 20 m vial which has been precalibrated to 10 m . pe the
nouth of the vial with a tissue to renove anK sanple material .
Record the exact weight of sanple taken on the sanple preparation
log and the Form | Pest. Cap the vial before proceeding with the
next sanple to avoid any cross-contam nation

10.1.5.2 Add 2.0 P of anhydrous powdered or granul ated sodiumsulfate to
the sample in the vial and mx well. Mre sodiumsulfate may be
added to nmake sure the sanple is free-fl ow ng.

10.1.5.3 Surrogates are added to all sanples, QC sanples and bl anks. Add
2.0 of the surrogate standard spiking solution (Section
7.2.4.1) to the sanple m xture.

10.

10.

10.

10.

10.

10.

5.4 Imredi ately dilute to 10 M with nmethyl ene chl ori de.

o1

.5 Cap and sonicate in a sonicator water bath for 2 m nutes.
.6 Proceed with GPC cl eanup (Section 10.3.1).

o1

Concentrating the Extract
Concentration by K-D

.1

1.1 Assenbl e a Kuder na-Dani sh (K-D) appar at us bY attaching a 10 n
concentrator tube to a 500 mM evaporative flask. O her
concentration devices or techniques may be used in place of the K-
D. If other concentration devices or techniques are used, sanples
processed using these devices or techniques nust neet all the
sanpl e techni cal acceptance criteria established by the SON

10.2.1.2 For water sanple extracts prepared as described in Section 10.1.3
pour the extract through a dr¥|ng col uim contai ni ng about 10 cmo
anhydrous granul ar sodium sulfate and collect the extract in the
K-D concentrator., Rinse the Erlennmeyer flask and the colum wth
at least two additional 20 to 30 mM portions of nethylene chlorid
to conplete the quantitative transfer

e

10.2.1.3 Soi | / sedi ment/solid sanple extracts prepared by the procedures
described in Section 10.1.4 will result in extracts containing a
m xture of acetone and net hyl ene chloride. Because al
soi |l /sedinent/solid sanple extracts MJST be subjected to GPC
cleanup prior to analysis, the majority of the acetone nust be
renmoved fromthe extract. The presence of acetone will cause a
dead volune to deveIoP in the GPC colum and thus will cause |oss
of surrogates and anal ytes during GPC cl eanups. Transfer the
extract directly to the K-D concentrator. Rinse the Erlenneyer
flask with 20-30 Ml of nmethylene chloride to conplete the
quantitative transfer. Transfer the oily sludge extracts directly
to the K-D concentrator. Rinse the extraction vial with 20-30 n
of methylene chloride to conplete the quantitative transfer

10.2.1. 4 Add one or two clean boiling chips to the evaporative flask and
attach a three-ball Snyder col umn, Pre-wet the Snyder col umm by
addi ng about 1 m nethylene chloride to the top of the colum.

Pl ace the K-D apparatus in a hot water bath (60 °Cto 70 °C
recomended) so that the concentrator tube is partially inmersed
in the hot water and the entire |ower rounded surface of the flask
is bathed with hot vapor. Adjust the vertical position of the
apparatus and the water tenperature as required to conplete the
concentration in 10 to 15 mnutes. At the proper rate of
distillation, the balls of the colum will chatter actively, but
the chanbers will not flood with condensed sol vent. \Wen the
apparent volume of liquid reaches 1 m, renove the K-D apparatus
fromthe water bath and allow it to drain and cool for at |east 10
m nutes. DO NOT ALLOW THE EVAPORATOR TO GO DRY. Renove the
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Snyder columm and rinse the flask and its | ower ioint into the
concentrator tube with 1 or 2 ml of nethylene chloride.

For water extracts which do not require GPC cl eanup; Broceed with
t he sol vent exchange to hexane described in Section 10. 2. 2.

For water and oily sludge extracts which require GPC cl eanup,
renove the Snyder colum, rinse the flask and its | ower joint,
collect the rinsate in the concentrator tube, and adjust the
volume to 10 mM w th nethylene chloride. Proceed with GPC cl eanup
as described in Section 10.3. 1.

For soil/sedinment/solid extrapts_preBared bY t he procedure
described in Section 10.1.4, it is absolutely necessary to further
reduce the volune of the extracts to 1 nm prior to GPC cleanup in
order to renove nost of the acetone. This is best acconplished
using the nitrogen evaporation technique (Section 10.1.7.2). The
presence of acetone will cause a dead volune to develop in the GPC
colum and thus will cause |oss of surrogates and_analytes_durlng
GPC cl eanups. Flnall% adjust the 1.0 mM soil/sedinent/solid
extract volume to 10.0 mM with nethylene chloride. Proceed to
Section 10.3.1 for mandatory GPC.

For all water, soil/sedinent/solid or oily sludge extracts which
have been through the GPC cl eanup step; proceed with the hexane
exchange described in Section 10.2. 2.

Sol vent Exchange i nto Hexane

This procedure applies to water sanple, soil/sedinent/solid sanple
and/ or oily sludge sanple extracts.

Wth the extract in a K-D apparatus, renove the Snyder col um, add
50 mM of hexane and a new b0|I|ng chip, and reattach the Snyder
colum. Pre-wet the colum by adding about 1 nml of hexane to the
top. Concentrate the solvent extract as described previously

Section 10.1.6.1), but increase the tenperature of the water bath
to between 80 and 90 °C recommended). Wen the apparent vol une
of liquid reaches 3 to 5 m, renove the K-D apparatus and allow it
to drain and cool for at |east 10 minutes. DO NOT ALLOW THE
EVAPORATOR TO GO DRY.

Renmove the Snyder colum; rinse the flask and its lower joint into
the concentrator tube with 1 to 2 ml of hexane, Conplete the
quantitative transfer of the extract to a 10 ml vial by rinsing

wi t h hexane.

For water sanples which have not been subjected to GPC cl eanup
(Section 10.2.1.5), adjust the final volune of the hexane extract
t? 10.0 mM. Proceed to Section 10.3.2 for Florisil cartridge

cl eanup.

For water, soil/sedinent/solid or oily sludge sanpl es whi ch have
been subjected to GPC cl eanup, concentrate the hexane extract to
5.0 m using a mcro Snyder columm or nitrogen evaporation, as
described in Section 10.2.3. Proceed to Section 10.3.2 for
Florisil cartridge cl eanup.

Fi nal Concentration of Extract

Two different techniques are permtted to concentrate the extract to
volume before Florisil cleanup or to the final extract volunme before
instrumental analysis. They are the Mcro Snyder Colum and N trogen
Evapor ati on Techni ques.

M cro Snyder Col um Techni que

Add anot her one or two clean boiling chips to the concentrator
tube and attach a two-ball mcro Snyder colum. Pre-wet the
Snyder col um by addi ng about 0.5 of hexane to the top of the
colum. Place the K-D apparatus in a hot water bath (80 °C to 90
°C recommended) so that the concentrator tube is partially
imersed in the hot water. Adjust the vertical position of the
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apparatus and the water tenperature as required to conplete the
concentration in 5 to 10 mnutes. At the proper rate of
distillation the balls of the colum will actively chatter but the
chanbers will not flood with condensed sol vent. en the

apparent volume of liquid reaches 0.5 nl, renove the K-D apparatus
fromthe water bath and allow it to drain for at |east 10 m nutes
while cooling. Renmove the Snyder colum and rinse its flask and
lower joint rnto the concentrator tube with 0.2 m of hexane.

Adj ust the final volune with hexane to 1 or 2 ml (see Sanple
Cleanup by Florisil Cartridge, Section 10.3.2).

Ni t rogen Evaporation Techni que (taken from ASTM Met hod D 3086)

1 Pl ace the concentrator tube in a warmwater bath (30 °Cto 35
°C recommended) and evaporate the solvent volune to the fina
vol une by blow ng a gentle streamof clean, dry nitrogen
(filtered throu a colum of activated carbon) onto the
solvent. DO ALLOW THE EXTRACT TO GO TO DRYNESS. Adj ust
the soil/sedinent/ solid extract volune to 10 Ml with nethyl ene
chloride. Proceed to Section 10.3.1 for mandatory GPC cl eanup
pr ocedures.

2 Gas lines fromthe gas source to the evaporation apparatus nust
be stainless steel, copper, or Teflon tubing. Plastic tubing
must not be used between the carbon trap and the sanple as it
may introduce interferences. The internal walls of new tubing
must be rinsed several tines with hexane and then dried prior
to use.

3 Duri ng evaporation, the tube solvent |evel nust be kept bel ow
the water [evel of the bath.

anup Procedures

re are four cleanup procedures specified in this nmethod: GPC,

risil cartridge, sulfur and sulfuric acid cleanup. GPC nust be

formed for all soil/sedinment/solid and oily sludge extracts. GPC

t be perforned for water extracts that contain higher nol ecul ar

ht contaminants that interfere with the analysis of the target

ytes. Florisil cartridge cleanup is mandatory for all extracts.

fur cleanup nust be perforned for all sanple extracts contam nated

h sulfur. After the Pest/PCB anaIYS|s has been performed, sulfuric

d cl eanup nust be perfornmed for all extracts which contain, or are

pected to contain, PCBs. Associated blanks and QC sanpl es nust be
Il the same cl eanup(s) procedures as the unspi ked sanpl es.

Sanpl e C eanup by Gel Perneation Chromat ography (GPC)

Gel Perneation Chromatography (GPC) is a size exclusion cleanup
procedure using organi c solvents and hydrophobic gels in the )

separation of natural (and synthetic) nmacronol ecules. The packing
el is porous and is characterized by the range or uniformty
exclusion range) of that pore size. In the choice of gels, the
excl usion range nmust be |larger than the nol ecul ar size of the

nol ecul es to be separated.

GPC Col utmm Preparati on

The instructions |isted below for GPC columm preparation are for
Bi o Beads. Alternate colum packings may be used if 1) the colum
packi ngs have equi val ent or better perfornmance than the Bi o Beads
and neet the technical acceptance criteria for GPC calibration and
GPC cal i brati on checks, and 2) the columm packi ngs do not

i ntroduce contam nants/ artifacts into the sanple which interfere
with the analysis of the target conpounds. Follow the

manuf acturer's instructions for preparation of the GPC col um
packing. If alternate colum packings are used, sanples processed
through these packings nust neet all the sanple technica
acceptance criteria established by the SON

1 Wei gh out 70 g of Bio Beads (SX-3). Transfer themto a 1 L
bottle with a Teflon-lined cap or a 500 m separatory funne
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with a large bore stopcock, and add approximately 300 m of
nmet hyl ene chl ori de. ri the container to ensure the wetting
of all beads. Allow the beads to swell for a mninumof 2
hours. Maintain enough solvent to cover the beads sufficiently
at all tines. |If a guard colum is to be used, repeat the
above with 5 g of Bio Beads in a 125 ml bottle or a beaker
using 25 m of nethylene chloride.

Turn the colum upside down fromits normal position and renove
the inlet bed support Blunger (the inlet plunger is |onger than
the outl et plunger). osition and tighten the outlet bed
support plunger as near the end as possible, but no closer than
5 cm (measured fromthe gel packing to the collar).

Rai se the end of the outlet tube to keep the solvent in the GPC
colum, or close the colum outlet stopcock. Place a smal
amount of solvent in the colum to mnimze the formation of

air bubbles at the base of poured col unm packi ng.

Swirl the bead/solvent slurry to get a honobgeneous m xture and,
if the wetting was done in a 1 L bottle, quickly transfer it to
a 500 m separatory funnel with a |arge bore stopcock. Drain
the excess nethylene chloride directly into the waste beaker
and then start draining the slurry into the colum b¥ pl acin
the separatory funnel t|P agai nst the colum wall. his wl
help to m nimze bubble fornation. Swirl occasionally to keep
the slurry honogeneous. Drain enough to fill the col um.

Pl ace the tubing fromthe colum outlet into a waste beaker

bel ow t he col utm, open the stoggock (if attached), and all ow

t he excess solvent to drain. ise the tube to stop the flow,
and cl ose the stopcock when the top of the gel begins to | ook
dry. Add additional nethylene chloride to just rewet the gel

W pe any renaining beads and solvent fromthe inner walls of

t he toP_of the colum with a [aboratory tissue. Loosen the
seal slightly on the other plunger assenbly (I|ong ﬁlunger) and
insert it into the colum. Mike the seal ]ust tlg t enough so
t hat any beads on the glass surface will be pushed forward, but
| oose enhough so that the plunger can be pushed forward.

CAUTION: Do not tighten the seal if beads are between the sea
and the gl ass surface because this can danage the seal and
cause | eakage.

Conpress the columm as much as possi bl e without apPIying
excessive force. Loosen the seal and gradually pull out the
lunger. Rinse and wipe off the plunger. Slurry any remaining
eads and transfer theminto the colum. Repeat the step in
Section 10.3.1.2.5 and reinsert the ﬁlunger. If the plunger
cannot be inserted and pushed in wthout allow ng beads to
escape around the seal, continue conpression of the beads

wi thout tightening the seal, and | oosen and renove the plunger
as described. Repeat this procedure until the plunger 1s

i nserted successfully.

Push the plunger until it nmeets the gel, then conpress the
col um bed about four centineters.

Pack the optional 5 cmcolum wth approximately 5 g of pre-
swel | ed beads (different guard colums may require different
amounts). Connect the guard colum to the inlet of the

anal yti cal col um.

Connect the colum inlet to the solvent reservoir (reservoir
shoul d be placed higher than the top of the colum) and pl ace
the colum outlet tube in a waste container. Placing a
restrictor in the outlet tube will force air out of the colum
nore quickly. A restrictor can be nade froma piece of
caplllarK stainless steel tubing of 1/16" OD x 0.010" ID x 2".
Punp net hyl ene chl oride through the colum at a rate of 5
m/mn for one hour
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10.3.1.3.3

10.3.1.3.3.

10.3.1.3.3.

Ca

After washing the colum for at |east one hour, connect the
colum outlet tube, without the restrictor, to the inlet side
of the UV detector. Connect the systemoutlet to the outlet
side of the UV detector. A restrictor (same size as the one in
10.3.1.2.9 above) in the outlet tube fromthe UV detector wl|
prevent bubble formation which causes a noisy W baseline. The
restrictor will not affect flowrate. After punping nethyl ene
chloride through the colum for an additional 1-2 hours, adjust
the inlet bed support plunger until approximtely 6-10 psi
backpressure is achieved. "Push the plunger in to increase
pressure or slowy pull outward to reduce pressure.

VWhen the GPC colum is not to be used for several days, connect
the colum outlet line to the colum inlet to prevent colum
drying and/or channeling. |[If channeling occurs, the gel mnust
be renoved fromthe columm, reswelled, and repoured as

descri bed above. If drying occurs, nEth%Iene chl oride shoul d
be punped through the colum until the observed col umm pressure
is constant and the columm appears wet. The GPC col um nust be
recal i brated after colum drﬁlng has occurred to verify
retention vol unmes have not changed. NOTE: The description of
solvent flow rate and colum pressure applies only to the ABC
GPC apparatus. Laboratories using equival ent equi pnent nust
devel op paraneters for their apparatus which nust neet all GPC
techni cal acceptance criteria.

i bration of GPC
Summary of GPC Cali bration
The GPC calibration procedure is based on nonitoring tRe
0 the

r
elution of standards with a UV detector connected t
col umm.

GPC

The UV detector calibration procedure described belowis t
be used for the anal yses of target pesticides and Aroclors
listed in Exhibit

(o]

Frequency of GPC Calibration

Calibrate the GPC systemusing the GPC calibration solution
repared as described in Section 7.2.4.3. Each GPC system nust
e |n|t!aIIK cal i brated upon award of a contract, when the

colum is changed, when channeling occurs, when col umm drying

has occurred and once every seven days when sanples, including

QC sanpl es and bl anks are cl eaned up using GPC. The Contractor

may choose to calibrate the GPC systemon a daily basis to

ensure appropriate sanple collection

Procedure for GPC Calibration

The following instructions are for the Anal ytical Bi ochem ca
Laboratories (ABC) system If you are using a different GPC
system consult the manufacturer's instruction manual for
oPeratlng instructions, A 2 nl injection [oop may be used in
place of a 5 m injection |oop in accordance with the

manuf acturer's instructions.

Verify the flow rate by collecting colum eluate for 10
mnutes in a graduated cylinder and neasure the vol ung,

whi ch shoul d be 45-55 m " (4.5-5.5 m/mn). Once the flow
rate is within the required range, record the colum )
pressure (should be 6-10 psi) and roomtenperature on daily
Instrument run |logs. Changes in pressure, solvent flow
rate, and tenperature conditions can affect analyte
retention tinmes and nust be nonitored.

Using a 10 nml syringe, |oad sanple |oop #1 with calibration

solution (Section 7.2.4.3). Wth the ABC automated system

the 5 mM sanple loop requires a mninumof 8 m of the

calibration solution. Use a firm continuous pressure to

PUSh the sanple onto the loop. Switch the valve so that GPC
low is through the UV flowthrough cell.
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Inject the calibration solution and obtain a UV trace
showi ng a di screte peak for each conponent. Adjust the
detector and/or recorder sensitivity to produce a UV trace
that neets the technical acceptance criteria in Section
10.3.1.3.4. Differences between manufacturer's cell vol unes
and detector sensitivities may require a dilution of the
calibration solution to achieve sinmlar results. An

anal ytical flowthrough detector cell will require a nuch

| ess concentrated solution than the sem -prep cell and,
therefore, the analytical flow through detector cell is not
accept abl e for use.

Using the information fromthe UV trace, determ ne the
elutron tinmes for the phthalate, methoxychlor, and peryl ene.
Phthalate will elute first, perylene, |ast.

Choose a "DUMP" tinme which renoves > 85 percent of the

pht hal ate. Choose a "COLLECT" tinme so that > 95 percent of
the met hoxychlor is collected, and continue to collect until
just prior to the elution of sulfur. Use a "WASH' tine of
10 m nutes.

NOTE: The DUWP and COLLECT tines nust be adjusted to
conpensate for the difference in volunme of the |ines between
the detector and the collection flask. Each |aboratory is
required to establish its specific tinme sequences.

Rei nject the calibration solution after aPpropriate col | ect
and dunp cycl es have been set, and the solvent flow and
col um pressure have been established.

Measure the volune of collected GP°C eluate in a graduated
cylinder and record the volune(éL on the daily instrunent
[og. Changes in the vol une of C eluate collected for each
sanpl e extract processed indicate potential problens with
the GPC system during sanpl e processing.

Anal yze a GPC bl ank by loading 5 m of nethYIene chl ori de
into the GPC. Concentrate the nethylene chloride that
&asses t hrough the systemduring the collect cycle using
uder na- Dani sh (K-D) evaporator (Section 10.2.1). Exchange
the solvent to hexane and anal yze the bl ank extract by
GC/ ECD according to the procedure in 10.4. Assum ng that
the bl ank represents the extract froma 1 L water sanple,
gglculate any detected anal yte concentrati ons using Equation

Techni cal Acceptance Criteria for GPC Calibration

The GPC system nust be calibrated at the frequency descri bed
in Section 10.3.1.3.2. The UV trace nust neet the follow ng
requirenents:

Peaks nust be observed and should be symmetrical for al
conmpounds in the calibration solution

Corn oil and phthal ate peaks nmust exhibit > 85 percent
resol uti on.

Pht hal at e and net hoxychl or peaks nust exhibit > 85 percent
resol ution.

Met hoxychl or and peryl ene peaks nust exhibit > 85 percent
resol uti on.

Peryl ene and sul fur peaks must not be saturated and nust
exhi bit > 90 percent baseline resolution

Percent resolution is calculated using Equation 10 and nust
be noted on the GPC instrunment runl ogs.

The solvent flow rate and col umm pressure nust be within the
ranges described in Section 10.3.1.3.3.1.
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10.3.1.3.4.3

10.3.1.3.4.4

10.3.1.3.4.5

10.3.1.3.5
10.3.1.3.5.1

10.3.1.3.5.2

10.3.1.3.5.3

10.3.1.3.5. 4

10.3.1. 4
10.3.1. 4.1

10.3.1. 4.2
10.3.1. 4. 2.1

Cal culate and record the retention tinme shifts for bis (2-
et hyl hexyl ) phthal ate and Perylene bet ween GPC cal i brati ons.
The retention tinme shifts for these two conpounds nust not
vary nore than = 5 percent between calibrations.

The anal yte concentrations in the GPC bl ank nust be | ess
than the CRQL of any conpound in Exhibit C (Pesticides).

Copies of the UV trace of the calibration solutions and the
darly GPC instrument run |og nust be submitted in the data
package with the data for the associated sanpl es.

Corrective Action for GPC Calibration

If the flow rate and/or columm pressure do not fall within
t he ranges in Section 10.3.1.3.3.1, a new colum should be
prepare

If any of the technical acceptance criteria in Section
10.3.1.3.4 cannot be net, the first corrective action step
must be to clean the colum. The colum is cleaned by
proceSS|n% several 5 m volunmes of butylchloride through the
system utyl chl ori de renoves the discoloration and
particles that may have precipitated out of the nethylene
chloride extracts. |If a guard columm is being used, replace
it with a newone. This may correct the problem [If colum
mai nt enance does not restore the performance of the col um,
then the col um nust be repacked with new Bi o Beads and
recalibrated. It may be necessary to obtain a new | ot of
Bio Beads if the colum continues to fail all GPC technica
acceptance criteria.

If the GPC blank is equal to or exceeds the CRQ of any
target compound in Exhibit C (Pesticides), pu addi ti ona
nmet hyl ene chl ori de throuEh the systemfor 1-2 hours.

Anal yze anot her GPC bl ank as described in Section
10.3.1.3.3.8 to ensure the systemis sufficiently clean. If
the GPC systemstill shows signs of contam nation, repeat
the met hyl ene chlori de punping step until the GPC bl an
neets the GPC bl ank techni cal acceptance criteria (section
10.3.1.3.4.4) or it may be necessary to take the steps
outlined in Section 10.3.1.3.5.2 above to clean the col um.

If the retention tinme shifts between the present GPC
calibration UV trace and the |ast GPC cal i bration UV trace
is > 5.0 percent for bis(2-ethyl hexyl)phthal ate and/or )
Berylene and all other corrective actions fail; then it wll
e necessarg to recalibrate the GPC systemas outlined in
Section 10.3.1.3.3. Excessive retention tine shifts are

caused by the foilomﬁng:
Poor | aboratory tenperature control or system| eaks.

An unstabilized colum that requires punping nethyl ene
chloride through it for several hours or overnight.

Excessive | aboratory tenperatures causi ng outgassing of the
nmet hyl ene chl ori de.

GPC Cal i bration Check
Sunmmary of GPC Cali bration Check
The GPC calibration for Pesticide/PCBs nmust be routinely
verified with two check mixtures. No Florisil cleanup is
required in the GPC calibration check

Frequency of GPC Calibration Check

The GPC calibration check nmust be perfornmed at |east once
everK 7 days whenever sanples, including QC sanples, and
bl anks are cl eaned up using the GPC
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Sone sanpl es may contam nate the SX-3 Bi o _Beads and change
the retention volunme of the GPC colum. Therefore, system
calibration and anal yte recovery nust be checked whenever a
sanpl e causes significant discoloration of the GPC col um.
Even if no darkening is visible, GPC calibration nust be
checked not |ess than once every seven days. |n many cases,
the SX-3 Bi o Beads may be used tfor several nmobnths as |ong as
the colum calibration and flow rate remai n constant.

Procedure for GPC Calibration Check

The instructions below are for a GPC ig%ection loop of 5 m.
If a2 m injection |loop is used, the ntractor w |l adjust
the extract volune to 4 ml instead of 10 m before injecting
extract on the GPC.

The pesticide GPC calibration check solution contains the
foll owi ng six conpounds in nethylene chloride: gamra-BHC
Hepat achlor, and Aldrin each at a concentration of 0.1 wug/m
for a5 mM GPCIoop EO.25 ug/m when a 2 M GPC IogP is
used) and 4,4' -DDT, Endrin and Dieldrin at 0,2 ug/ (0.25
uwg/m for a 2 m loop). The Aroclor GPC calibrati on check
solution contains 2 ug/m each of Aroclor 1016 and 1260 in
netgylene chloride (0.25 wug/mM when a 2 Ml GPCloop is
used).

Load the first 5 m sanple |oop by using a 10 m syringe
containing 8 m of the pesticide GPC calibration check
solution.  The Aroclor mxture is loaded into [oop #2 in the
same manner. A GPC bl ank (Section 10.3.1.3.3.8) 1s |oaded
into | oop #3. Fractions are collected in an auto sequence
by using the GPC program established by the UV detector
calibration procedure (Section 10.3.1. 3. 3).

Each coll ected GPC calibration fraction is transferred to a
K-D apparatus, and the collection vessel(s) are rinsed with
two additional 10 m portions of nethylene chloride to )
conplete the transfer. The volunme of nethylene chloride is
reduced according to Section 10.2.1. After cooling, the
solvent is exchanged to hexane according to the instructions
in Section 10.2.2. The final volunme is adjusted to 10 m,
and the sanple is anal yzed by GC according to the procedure
in Section 10.4. The analysis nust be perfornmed on only one
of the GC colums used for sanple anal ysis.

The pattern of the Aroclor quantitation peaks and the )
recoverY of each single conponent anal yte nust be determ ned
for evaluation and reporting purposes.

Techni cal Acceptance Criteria for GPC Calibration Check

The GPC nmust neet the technical acceptance criteria for GPC
calibration in Section 10.3.1.3.4 and the GPC calibration
2835 Ee4vgr|f|ed at the frequency listed in Section

The recoverg of each of the single conmponent anal ytes mnust
be between 80 - 110 percent.

The Arocl or patterns nmust be the sane as those fromthe
Arocl or 1016 and Aroclor 1260 standards in the initial
calibration sequence. Recoveries of the Aroclors nmust be
nonitored, extrenely |ow recoveries of the Aroclors would
i ndi cate potential problens with the GPC system

Corrective Action for GPC Calibration Check

Anal ysts may continue to use the GPC columm if the technica
acceptance criteria for the GPC calibration check are net. |If
the recoveries are out of the acceptance wi ndow or if changes
inthe relative Peak hei ghts of the patterns of the Aroclor are
observed, the columms nust be replaced and the GPC recali brated
according to the instructions in Section 10.3.1.3.1 before
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proceedi ng with an¥ GPC cl eanup on sanpl es, including bl anks
(met hod and/or sulfur) and QC sanpl es.

10. 3.
10. 3.
10. 3.

=
ol

Sanpl e C eanup by GPC

=
o
=

Introduction to Sanple C eanup by GPC

=
o
=
=

It is very inportant to have consistent |aboratory
tenperatures during an entire GPC run, which could |ast 24
hours or nore. |If tenperatures are not consistent,
retention tinmes will shift, and the dunp and collect tines
determ ned by the calibration standard no |onger will be
appropriate.  The ideal |aboratory tenperature to prevent
out gassi ng of the nmethylene chloride is 22 °C

10.3.1.5.1.2 In order to prevent overloading of the GPC colum, highly
vi scous sanple extracts nust be diluted prior to cleanup
Simlarly, extracts containing nore than 40 ng/m of
nonvol ati | e residue nust be diluted and | oaded into severa
| oops. The nonvol atile residue may be determ ned by )
evaporating a 100 pL aliquot of the extract to dryness in a
tared al um num wei ghi ng pan, or other suitable container
VWhen nul tiple | oops/runs are necessary for an individua
sanmpl e, be sure to conbine all of the sanple eluates
col [ ected fromeach run.

10.3.1.5.1.3 Systens using aut omat ed in%ection devices to load the sanple
on the columm nust be carefully nonitored to assure that the
required anmount is injected onto the colum. Viscous
extracts, or extracts containing a |arge anounts of
nonvol atile residue, will cause problens with injecting the
proper anount of sanple extract onto the colum using
automated injection systens. After the sanple extract has
been processed, the remai ning sanple extract in an injection
vial nust be checked to assure that the proper anount of
extract was |niected on the columm before proceeding with
the sanple analysis. |If the proper anpunt of extract was
not injected, the sanple nust be re-ﬁrepared at no
addi tional cost to the Agency, and the sanple extract nust
either be diluted and | oaded i nto several |oops or the
sanpl e extract must be injected nmanual ly.

10.3.1.5.2 Frequency of Sanple d eanup by GPC

GPC cl eanup nmust be perforned at |east once for each

soi | /sediment/solid extract, oily sludge (masteL extract and
wat er extracts that contain high nol ecul ar wei ght contam nants
that interfere with the analysis of the target analytes. 1In
addition, GPC nust be perfornmed for all associated bl anks and
QC sanples. If the GPC cleanup procedure is found to be

i nadequate for the sanple matrix, contact the RSCC for

i nstructions.

10.3.1.5.3 Procedure for Sanmple O eanup by GPC

10.3.1.5.3.1 Particles greater than 5 mcrons may scratch the val ve,
which may result in a systemleak and cross contam nation of
sanBIe extracts in the sanple | oops. To avoid such )
Bro lems, filter the extract through a 5 mcron filter disc
y attaching a syringe filter assenbly containing the filter
disc toa 10 m syrlnge._ Draw t he sanpl e extract through

er y and into the 10 ml syringe. D sconnect

er assenbly before transferrln? the sanpl e extract

ma gl ass container (e.g., a I5 m culture tube

n-1ined screw paﬁ). Alternatively, draw the

he syringe without the filter assenbly.

t
Iter assenbly and force the extrapt_throu?h t he
to the glass container. Draw a mninmmof 8 ni
to a 10 m syringe.

hbtﬁ: Some GPC instrunment manufacturer's recomend using a
0

smaller mcron size filter disc. 1In this instance, foll ow
t he manufacturer's recommended operating instructions.
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I ntroduction of particulates or glass wool into the GPC
swi tching valves may require factory repair of the
appar at us.

The fol!omﬁng instructions are for the Analytica

Bi ochemi cal Laboratories (ABC) system |If a different GPC
systemis being used, consult the manufacturer's instruction
manual for operating instructions., A 2 nm injection IogP
may be used in place of a 5 m injection loop. If a 2
injection |oop Is used, concentrate the sanple extract to 4
m instead of 10 mM and then inject 2 mM instead of 5 ni

Prior to | oading sanples, put the GPC into the "l oad" node,
set the instrunent term nal for the nunber of |oops to be

| oaded, and set the "dunp," "collect,” and "wash" tines for
the values determ ned by the calibration procedure described
in Section 10.3.1.3.3.

Using a 10 nl syringe, |oad the
Wth the ABC automated system

ngle into the system

t t m loop requires a

m nimumof 8 m of sanple. Attach the syringe to the turn
| ock on the injection port. Use firm continuous pressure
to push the sanple onto the 5 ni sanﬁle loop. If the sanple
is difficult to |oad, sone part of the system may be

bl ocked. Take apProprlate corrective action. |If the back
pressure is nornal (6-10 BSI), t he blocka?e is probably in
the valve. Bl ockage nmay be flushed out of the valve by
reversing the inlet and outlet tubes and Punplng sol vent

t hrough the tubes (this should be done before sanple )
!oadlng?: NOTE: Approximately 2 ml of the extract remains
in the lines between the injection Rort and the sanple | oop
excess sanple al so passes through t

sa

he

ch
f

e sanple |loop to waste

After |oading a | oop, and before renoving the syringe from
the injection port, index the GPC to the next |loop. This
will prevent |oss of sanple caused by unequal pressure in
the loops. After |oading each sanple |oop, wash the | oading
port with nmethylene chloride in a PTFE wash bottle to

m nim ze cross contam nation. Inject approximtely 10 nl of
nmet hyl ene chloride to rinse the comon tubes.

After loading all sanple |oops, index the GPC to the 00
position, swtch to the "RUN' node and start the automated
sequence. Process each sangle u3|n? the collect and dunp
cycle times established in Section 10.3.1.3.

GPC col umm pressure and room tenperature nust be nonitored
t hroughout the GPC run. Columm pressure and room
tenperature nust be recorded in the GPC instrument |og book
at the follow ng frequency: Prior to the analysis of the
first sanple, md way through sanple analysis and after the
| ast sanple is collected.

Col | ect each sanple in a 250 ml Erl enneyer flask covered
with alumnumfoll to reduce solvent evaporation, or
directly into a Kuderna-Dani sh evapor at or. Sanpl e vol unes
must be nmonitored as they are collected and nust be
consistent with collection volunmes established during GPC
calibration, Sanple volunmes nust be recorded in the GPC

i nstrument | og book. Changes in sanple volunes collected may
i ndi cate one or nore of the follow ng probl ens:

Change in solvent flow rate, caused by channeling in the
col umm or changes in col umm pressure.

I ncrease in colum oPerating pressure due to the absorption
of particles or gel tines onto either the guard col um or
the anal ytical columm gel, if a guard colum is not used.

Leaks in the systemor significant variances in room
t enper at ur e.
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10.3.1.5.3.10

10.3.1.5.3.11

10.3.2 Fl or

Any di screpanci es noted during GPC cl eanup and necessary
corrective actions nust be included in the SDG Narrati ve.

After the appropriate GPC fraction has been collected for
each sanple, concentrate the extract as per Section 10.2.1
and proceed to solvent exchange into hexane as described in
Section 10.2.2 and Florisil cleanup in 10.3. 2.

Any sanmple extracts that were | oaded into two or nore GPC
| oops nust be reconbi ned before proceeding with extract
concentration.

isil Ceanup

10.3. 2.1 I nt roducti on

Florisil cartridge cleanup significantly reduces matri X

i nterference caused by pol ar conpounds and is required for al
extracts. The sanme volunme of the concentrated extract taken for
E{or|3|l cl eanup nmust be maintained after Florisil cleanup (1 or 2

10.3.2.2 Florisil Cartridge Performance Check

10.3.2. 2.1

10.3.2.2.2

10.3.2.2.3

10.3.2.2.4

10.3.2.2. 4.1

10.3.2.2. 4.2

Summary of Florisil Cartridge Performance Check

Every |l ot nunber of Florisil cartridges nust be tested before
they are used for sanple cl eanup

Frequency of Florisil Cartridge Performance Check

Cartridge performance checks nust be conducted at | east once on
each lot of cartridges prior to use for sanple cl eanup

Procedure for Florisil Cartridge Perfornmance Check

Add 0.5 nL of the Florisil Cartridge Performance Check sol ution
(2,4,5-trichl orophenol, Section 7.2.4.4) and 0.5 nL of

I ndi vi dual Standard M xture A, (mdpoint concentration, Section
7.2.4.7) to 4 nL of hexane. Reduce the final volune to 0.5 nL
using nitrogen (Section 10.2.3.2). Place the mxture onto the
top of a washed Florisil cartridge, and elute it with 9 nmL of
hexane/ acetone [90:10 V/V]. Use two additional 1 nL hexane
rinses to ensure quantitative transfer of standard fromthe
cartridge. Reduce the final volume to 1 nL using nitrogen and
anal yze the solution by GC EC using at |east one of the GC
colums specified for sanple analysis. Determine the recovery
of each analyte for evaluation and reporting purposes.

Cal cul ate the percent recovery (%) using Equation 12.

EQ 12

Percent Recovery = x 100

O] L0

\Wer e,
= antity determ ned by analysis
= antity added
Techni cal Acceptance Criteria for Florisil Cartridge
Per f or mance Check
The cartridge performance check solution nust be anal yzed on
a GC/ECD neeting the initial calibration and calibration
verification technical acceptance criteria.

The lot of Florisil cartridges is acceptable if al
pesticides are recovered at 80 to 120 percent, if the
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The required Flori si
extract after Floris
autosanpler that a |
reliably with 1 nL of sanple extract, then a 500 ng cartridge is
used and the required final volune is 1 nL. |If the autosanpler
requires nore sanple, prepare 2 nL of sanple extract using a
cartridge. Manual injection requires only a 1 nL final extract
vol ume and a 500 ng cartridge.
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recovery of trichlorophenol is less than 5 percent, and if
no peaks interfering with the target anal ytes are detected.

Corrective Action for Florisil Cartridge Performance Check

Any lot of Floris
acceptance criter
which neets all t
sanpl e cl eanup.

il cartridges that does not neet the technica
i a above nust be discarded and a new | ot,
echni cal acceptance criteria, nust be used for

Sanmple Cl eanup by Florisil Cartridge

| cartridge size and the final volune of the
il cleanup are a function of the GC
aboratory uses. |If the autosanpler operates

Frequency of Sanple O eanup by Florisil Cartridge

All sanFIe extracts are required to be cleaned up by the
Florisil cartridge technique.

Procedure for Sanmple C eanup by Florisil Cartridge

Attach the vacuum manifold to a water aspirator or to a
vacuum punp with a trap installed between the manifold and
t he vacuum source. Adjust the vacuum pressure in the

mani fold to between 5 and 10 pounds of vacuum

Pl ace one Florisil cartridge into the vacuum manifold for
each sanpl e extract.

Prior to cleanup of sanples, the cartridges nust be washed
wi t h hexane/ acet one (90:10%. This is acconplished bY_
pl acing the cartridge on the vacuum manifold, by pulling a
vacuum and by Ra33|ng at least 5 nL of the hexane/acetone
solution through the cartridge. While the cartridges are
bei ng washed, adjust the vacuum applied to each cartridge so
that the flow rate through each cartrldgg)ls approxi mately
equal . DO NOT ALLOW THE CARTRI DGES TO DRY AFTER THEY

WVE BEEN WASHED

After the cartridges on the manifold are washed, the vacuum
is released, and a rack containing | abeled 10 nL vol unetric
flasks is placed inside the manifold. Care nust be taken to
ensure that the solvent line fromeach cartridge is placed

i nside of the appropriate volunetric flask as the manifold
top is replaced.

After the volumetric flasks are in place, the vacuumto the
mani fold is restored, and a volune of extract equal to the
required final volune (1 or 2 nL) from each sanple, blank or
QC sanple extract is transferred to the top frit of the
appropriate Florisil cartridge. This volume of extract nust
equal the final extract volune after Florisil cleanup

Because the vol unes marked on concentrator tubes are not
necessarily accurate at the 1 nL level, the use of a syringe
or a volunetric pipet is required to transfer the extract to
the cl eanup cartridge.

The pesticides/Aroclors in the extract concentrates are then
eluted through the colum with 8 nL of hexane/ acetone
(90:10) and are collected into the 10 nL volunetric flasks
held in the rack inside the vacuum mani fol d.

Transfer the eluate in each volunetric flask to

ac
centrifuge tube or 10 nL vial. Use two additiona

| ean
1 nL
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10.3.2.3. 2.

10.3.2.3. 2.

9

10

hexane rinses to ensure quantitative transfer of the
cartridge el uate.

Adj ust the extract to the sane 1 or 2 nL aliquot volune as
was taken for cleanup using either nitrogen bl omdown or a
m cro Snyder columm (Section 10.2.3). asure the final
volunme wth a sKrlnge or by transferring the extract to a
volunetric flask.

[f sulfur cleanup is to be perforned, proceed to Section
10.2.3. Oherwise, transfer the sanple to a GC vial and
| abel the vial. The extract is ready for GC/ ECD anal ysis
(Section 10.4).

10.3.3 Sul fur C eanup

10.3.3.1
10.3.3.1.1

10.3.3.1.2

10.3.3.2

10.3.3.3
10.3.3.3.1

10.3.3.3.2

Introduction to Sul fur C eanup

Sul fur contam nation will cause a rise in the baseline of a
chromatogram and may interfere with the analyses of the later

eluting pesticides. |If crystals of sulfur are evident in the
sanmpl e or sanple extract or if the presence of sulfur is
suspected, sul fur renmoval nmust be perforned. Interference

which is due to sulfur is not acceptable. Sulfur can be
renoved by one of the two techniques, detailed below The
Contractor nust specify which techni que was used on the sanple
preparation log and in the SDG narrative. |If the sulfur
concentration I's such that crystallization occurs in the
concentrated extract, centrifuge the extract to settle the
crystals, and renove the sanple extract with a di sposable
i pette, leaving the excess sulfur in the centrifuge tube.
ransfer the extract to a clean centrifuge tube or clean
concentrator tube before proceeding with further sulfur
cl eanup.

If only part of a set of sanples require sulfur cleanup, then
a sulfur cleanup blank is required for that part of the set.

Frequency of Sul fur d eanup

Sul fur renoval is required for all sanple and QC sanple extracts
that contain sul fur

Procedure for Sul fur C eanup

Mer cury Techni que

Add one to three drops of nmercury to each hexane extract in a
clean vial. Tighten the top on the vial and gently agitate the
sanple for 30 seconds. Filter or centrifuge the extract.

Pi pet the extract to another vial and |eave all solid )
precipitate and liquid nercury. |If the mercury appears shiny,

proceed to Section 10.4 and anal yze the extract. f the )
mercury turns black, repeat sulfur renoval as necessary unti
the nmercury appears shiny. The extract transferred to the vial
still represents the 1.0 or 2.0 nL final volune. CAUTION
Waste containing nercury should be segregated and di sposed of
properly. NOTE: Mercury is a highly toxic nmetal and therefore
nmust be used with ﬁreat care. Prior to using nercury, it is
reconmended that the anal yst beconme acquai nted with proper
handl i ng and cl eanup techhi ques associated with this netal.

Copper Techni que

Add approximately 2 g of cleaned copper powder to the extract
in the centrifuge or concentrator tube (2 g will fill the tube
to about the 0.5 nL mark). Mx the copper and extract for at
|east 1 minute on a nechani cal shaker. Separate the extract
fromthe copper powder by drawi ng off the extract with a

di sposabl e pipet, and transfer the extract to a clean vial

The extract transferred to the vial still represents the 1.0 or
2.0 nmL final volunme. The separation of the extract fromthe
copper powder is necessary to prevent degradation of the

D- 48/ PEST OREAP-01.0



10.3. 4
10.3. 4.1

10.

10.

10.3.4.3

10.

10.

10.

10.

10.

10.

10.

10.

10.

10.

10.

B s

1

1

1

1

Exhi bit D Pesticides/Aroclors -- Section 10

Procedure
pesticides. |If the copper appears bright, proceed to Section
10.4 and anal yze the extracts. |f the copper changes col or

repeat the sulfur renoval procedure as necessary until the
copper appears bright.

Sul furic Acid d eanup

Introduction to Sul furic Acid C eanup

Pesticide target conmpounds and ot her organi c conpounds can
interfere in the identification and quantitation of PCBs. |If PCBs
are found to be present in the sanple after the initial analysis,
a portion of the Pest/PCB extract nust be sulfuric acid cleaned to
i nprove the identification and quantitation of PCBs.

CAUTION:  Sulfuric acid destroys nost organic chem cals including

nanY Pesticide target conpounds. The acid cleaned sanple nust be

ana gzed_separately fromthe Pesticide analysis and in addition to
the Pesticide analysis at no additional charge to the Agency.

Frequency of Sulfuric Acid C eanup

Sul furic acid cleanup is rgguired for all Pest/PCBs extracts which
i ndi cate the presence of PCBs after the initial analysis for all
t?rgetdconpounds. A portion of the method bl ank nust al so be acid
cl eaned.

Procedure for Sulfuric Acid C eanup

Using a syringe or a volunetric pipette, transfer 1.0 nL of the
hexane extract to a 10 nL vial and, in a fume hood, carefully
add 5 nL or the 1:1 sulfuric acid solution

Cap the vial tightly and shake gently for one minute. CAUTION
Stop imediately if the cap | eaks. Sulfuric acid burns skin.

Al'l ow the phases to separate for at least 1 minute. Exam ne
the top (hexane) layer; it should not be highly colored nor
should it have a visible enmulsion or cloudiness.

If a clean phase separation is achieved, carefully renove the
hexane | ayer and transfer to a clean 10 nL vial. "If not,
repeat steps 10.3.4.3.1 through 10.3.4.3.3 with fresh aliquots
of sulfuric acid until the hexane extract is no | onger col ored.

Add an additional 1 nL of hexane to the sulfuric acid |ayer,
cap and shake. This second extraction is done to ensure
gquantitative transfer of the PCBs.

Renove the second hexane | ayer and conmbine with the hexane from
step 10.3.4.3. 4.

Return the conbine extracts to a 1.0 nL final volunme using the
ni trogen bl owdown techni que as described in section 10.2. 3. 2.

GC/ ECD Anal ysi s

1

2

3

I ntroduction to Sanple Anal ysis by GO/ ECD

Bef ore sanpl es, QC sanples or required bl anks can be anal yzed, the
instrument nust neet the initial calibration and calibration
verification technical acceptance criteria. Sanple analysis on
both GC colums is required for all sanples, blanks, and QC

sanpl es.

Sanpl e extracts, standards, QC sanples and bl anks nust be anal yzed
within an anal ytical sequence as defined below in Section
10.4. 2.1, and under the same GC/ECD instrunmental conditions.

Set up the GCJECD system per the requirenents in Section 9.0.

Unl ess anbi ent tenperature on-colum injection is used (see
Section 9.1.4), the injector nust be heated to at |east 200 °C
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10.4. 2

The optim zed gas chromat ographic conditions as defined in Section
9.1 nust be used.

Procedure for Sample Analysis by GO EC

The injection nmust be made on-colum by using either automatic or
manual injection. |If autoinjectors are used, 1 pL injection vol unes
naY be used. Manual injections shall use at least 2 pL injection
volunes. The sane injection volunme nust be used for all standards,
sanpl es, QC sanples and bl anks associated with the sane initial
calibration. If a single injection is used for two GC col ums
attached to a single injection port, it may be necessary to use an

i njection volunme greater than 2 pL. However, the sane injection

vol ume nmust be used for all anal yses.
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10.4.2.1 Anal yti cal Sequence

Al'l acceptable sanBIes nmust be anal yzed within a valid analytica

sequence as gi ven bel ow.
Ti ne Injection # Material |Injected
1- 17 First 17 steps of the initial
calibration (Section 9.2.3.4)
0 hr. 18 Instrument bl ank at end of
initial calibration
19 PEM at end of initial
calibration
20 First sanple
21
etc.. Subsequent sanpl es
12 hr. 0 Last sanple
1st inLection past I nst rument bl ank
12: 00 hr.
2nd and 3rd I ndi vi dual Standard M xtures
i nj ections past A and B
12200 hr.
0 Sanpl e
etc.. Subsequent sanpl es
Anot her 12 hr. 0 Last sanple
1st injection past I nst runment bl ank
12 hr.
2nd injection PEM
0 Sanpl e
etc... Subsequent sanpl es
Anot her 12 hr. 0 Last sanple
1st inLection past I nst runment bl ank
12: 00 hr.
2nd and 3rd I ndi vi dual Standard M xtures
i nj ections past A and B
12200 hr.
0 Sanpl e
etc... Subsequent sanpl es
10.4.2.1.1 NOTE: The first 12 hours are counted frominjection #18 (the

instrument blank at the end of the initial calibration
sequence), not frominjection #1. Sanples may be injected
until 12 hours have elapsed. Al subsequent 12-hour periods
are timed fromthe injection of the instrument bl ank that
brackets the front end of the sanples. Because the 12-hour
tinme period is tined frominjection of the instrunent blank
until the injection of the |ast sanple, each 12-hour period may
be separated by the | ength of one chromatographic run, that of
the analysis of the last sanple. Wile the 12-hour Perlod may
not be exceeded, the |aboratory may run instrunment blanks and
standards nore frequently, for instance, to accommodate staff
wor ki ng 8- hour shifts.

10.4.2.1.2 After the initial calibration, the analytical sequence may
continue as Iong as acceptabl e instrument bl anks, PEMs and
I ndi vidual Standard M xtures A and B are anal yzed at the
required frequenc%. Thi s anal yti cal sequence shows only the
m ni mum requi red bl anks and standards. Mre bl anks and
standards may be run at the discretion of the Contractor; these
nmust also satisfy the criteria presented in Section 9 in order
to continue the run sequence.
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10.4.2.1.3 An anal ytical sequence nust also include all required QC

sanpl es” and nethod (and/or sulfur) blank anal yses, but the
Contractor may deci de at what point in the sequence they are to
be anal yzed.

10.4.2.1. 4 The requirenents for the analytical sequence apply to both GC
colums and for all instruments used for these anal yses.
10.4.3 Procedure for Analysis of Acid C eaned Sanpl es

10.
10.

10.

10.

10.

10.

10.

10.

10.

o1

1

Sanpl e extracts oriPinaIIy anal yzed for Pesticides and PCBs, which
are found to possibly contain PCBs, shall require a sulfuric acid

cl eanup on a separate portion of the extract. This cleanup renoves
much of the interference from Pesticides and other organic materials
whi ch obscure identification and quantitation of PCBs. The acid

cl eaned portion of the extract shall be analyzed for PCBs only
within a valid 12 hour analytical sequence and quantitated and
reported. Report Aroclor results for both the acid cleaned and
original extracts on a separate Form 1 Pest using appropriate
qualifier flags designated in Exhibit

Sanpl e Dil utions

Al'l sanpl es nust be anal yzed at the nost concentrated |level that is
consi stent with achieving satisfactory chromatography (defined in
Section 11. 3).

Use the results of the original analysis to determ ne the approximte
dilution factor required to get the response of the |argest analyte
peak in the upper half of the initial calibration range of the

I nst rument .

If the resPonse of any single conponent pesticide is greater than the
response of that analyte in the initial calibration high point
standard, then the extract nust be diluted until the response is
within the linear range established during the initial calibration.
The chromat ographic data fromthe diluted analysis for any single
conponent pesticide nust be able to be reported at greater than 10.0
percent but |ess than 100.0 percent of full scale.

If the response of the |argest peak of any multiconponent analyte is
greater than the response of the nost intense single conmponent
analyte in the initial calibration high point standard; then the

sanpl e extract nmust be diluted to have the response of the |argest
peak in the nmulti-conponent analyte within the |inear range of that
singl e conponent anal yte established during the initial calibration
The chromat ographic data fromthe diluted anal ysis of any

nmul ti conponent anal yte nust be able to be rePorted at greater than
25.0 percent but |ess than 100.0 percent of tull scale.

If dilution is enployed solely to bring a single conponent peak
within the calibration range or to get a multiconmponent pattern on
scal e, then the Contractor nust report data for both anal yses.

If the Contractor has determi ned fromobservation of the sanple
extract or from previous screening of the sanple extract that
dilution prior to analysis will be necessary, an undiluted sanple
anal ysis may not be required. |If an acceptable chromat ogram (as
defined in Section 11.3) is achieved with the diluted extract, an
additional extract 10 tinmes nore concentrated than the diluted sanple
nmust al so be injected and reported with the sanpl e data.

If a chromatogramis replotted electronically to neet these

requi renents, the scaling factor used nust be displayed on the
chromatogram If the chronmatogram of any sanple needs to be
replotted electronically to neet these requirenents both the initial
chr omat ogram and the repl otted chromat ogram nust be submitted in the
dat a package.

Do not subnmit data for nore than two analyses, i.e., the origina
sanpl e extract and one dilution, or, if a screening procedure was
enpl oyed, fromthe nost concentrated dilution anal yzed and one
further dilution.
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The Contractor may receive instructions with the sanpling paperwork
whi ch prohibits sanple dilutions under an¥ ci rcunst ances. This may
be required in instances where the s for nost target compounds
nmust be achi eved even though one or nore target conpounds exceed the
calibration range and/ or high concentrati ons of non-target conpounds
are Present._ In these cases, if screening results indicate that
sanple dilution is required, then the Contractor shall contact the
RSCC to ascertain whether or not that sanple should be anal yzed at a
dilution. For all sanples requiring dilutions, the Contractor nust
note the problem the EPA sanple nunbers and any Regi ona
instructions in the SDG Narrati ve.
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11.
11.
11.
11.

11.

11.

11.

11.

11.

11.
11.

11.

11.

[

DATA ANALYSI S AND CALCULATI ONS
Qualitative lIdentification

Identification of Target Compounds

The | aboratory wll identif% and quantitate anal yte Reaks based on
the RT wi ndows and the calibration factors (CF) of the m dpoint
standard (single conponent pesticides) established during the
initial calibration sequence.

Anal ytes are identified when peaks are observed in the RT wi ndow
for the analyte on both GC col ums.

Identification of a nulticonponent analyte in the sanple is based
on pattern recognition in conjunction with the elution of three to
five sanple peaks within the retention tine wi ndows of the
correspondlnP_Beaks of the nulticonponent standard on both GC
colums. Calibration factors used to quantitate toxaphene and the
Arocl ors are based on the single-point calibration standard )
analyzed during the initial calibration. The nunber of potential
quantitation peaks is listed in Table 2.

VWhen any nul ti conponent analyte is detected in a sanple, a
standard of that nulticonponent ananlyte nust be run within 72
hours of the analyte's detection (fromtine of injection), and
within a valid 12- hour sequence.

The choi ce of the peaks used for nulticonponent analyte
identification and the recognition of those peaks may be
conplicated by the environnental weathering of the toxaphene or
Arocl ors, and by the Rresence of co-eluting analytes or nmatrix
interferences, or both. Because of the environnental weathering
of these materials, multiconponent analytes in sanples may give
patterns simlar to, but not identical with, those of the

st andar ds.

If nore than one multiconponent analyte is observed in a sanple,
the Contractor nmust choose non-conmon peaks to quantitate each
mul ti conponent anal yte. A peak common to both anal ytes present in
the sanpl e nust not be used to quantitate either conpound.

GC/MS Confirmati on of Pesticides and Arocl ors

Any pesticide or nulticonponent analyte listed in Exhibit C for
which a concentration is reported froma GO ECD anal ysis nust have
the identification confirned by GO MS if the concentration is
sufficient for that purpose as defined in Section 11.1.2. 3.4,
bel ow. The follomnn?_paragraphs are to be used as guidance in
perforn1n?_G£7NB confirmation. |If the Contractor fails to perform
GC/ M5 contirmation as appropriate, the Agency may require
k?analy3|s of any affected sanples at no additional cost to the
gency.

The GC/ M5 confirmation may be acconplished by one of three general
neans:

. Exam nation of the semvolatile GOM library search results
(i.e., TIC data), or

. A second analysis of the semvolatile extract, or

. Anal ysi s of the pesticide/Aroclor extract, follow ng any
sol vent exchange and concentration steps that may be
necessary.

The semivolatile GO M5 anal ysis procedures outlined in Exhibit D
SVOA are based on the injection into the instrunent of

approxi mately 20 ng of a targit_cpnpound ina 2 pL volunme. The
semvolatile CRQL values in Exhibit C are based on the sanple
concentration that corresponds to an extract concentration of 10
ng/ uL of target anal yte. However, these are guantitation linmts,
and the detection of anal ytes and generati on of reproducibl e nass
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spectra will routinely be possible at levels 3-10 tinmes |ower.
The sanpl e concentration corresponding to 10 ng/pL in extract wll
depend on the sanple matrix.

For water sanples, 20 n8/2 pL corresponds to a sanple
concentration of 10 pg/L.

For soil/sedinment/solid sanples prepared according to the
sem vol atile low | evel soil/sedinment/solid nmethod (i.e,, 30 g
of soil/sedinent), the correspondi ng sanple concentration is
330 pg/ Kg.

For soil/sedinment/solid sanples prepared acpordinﬁ to the
sem vol atil e nmedium | evel soil/sediment/solid nethod (i.e., 1 g
of soil/sedinent), the correspondi ng sanple concentration is
10, 000 pg/ Kg.

Therefore, based on the val ues given above, any pesticide
sanple in which the target conpound concentration in the sanple
extract is greater than or equal to 10 ng/pL for single
conponent pesticides, 50 ng/uL for Aroclors, and/or 125 ng/uL
for Toxaphene shoul d enable the |aboratory to confirmthe
presence of any pesticide and/or mnulticonponent anal yte by

GC/ M5 anal ysis of the semivolatile extract.

In order to confirmthe identification of the target pesticide
and/ or nmul ti conponent analyte, the | aboratory nust al so analyze a
reference standard for that analyte. |In order to denonstrate the
ability of the GO/ Ms systemto identify the analyte in question,
the concentration of the standard should be 10 ng/pyL for single
conponent pesticides, 50 ng/uL for Aroclors, and 125 ng/uL for
Toxaphene.

To facilitate the confirmation of the single conponent pesticide
fromthe semvolatile |ibrary search data, the |laboratory may w sh
to include these analytes in the semvolatile continuinP
calibration standard at a concentration of 10 ng/pyL or less. Do
not include any_nu!tlcoannent_analytes in the semvolatile
initial or continuing calibration standard. |If the single
conponent pesticides are added to this GO/ M5 standard, the
response factors, retention tinmes, etc. for these anal ytes woul d
be reported on the GO/ M5 quantitation report, but not on the GO M5
calibration data reporting forns. As only a single concentration
of each analyte would be analyzed, no linearity %RSE? or percent
difference criteria would be applied to the response factors for

t hese additi onal anal ytes.

The | aboratory is advised that library search results fromthe

NI ST/ EPA/NIH (May 1992 rel ease or nost recent release) and Wle
(1991 rel ease or nost recent rel ease) mass spectral library wl
not likely list the name of the pesticide/Aroclor analyte as it
appears in this SON hence, the nmass spectral interpretation
specialist is advised to conpare the CAS Registry nunbers for the
pesticides/Aroclors to those fromthe library search routine.

If the anal yte cannot be confirmed fromthe semvolatile library
search data for the original semvolatile GO M5 anal ysis, the

| aboratory may anal yze anot her aliquot of the semvolatile sanple
extract after further concentration of the aliquot. This second
aliquot mnust either be analyzed as part of a conpliant routine
sem vol atile GO M anal¥3|s, i ncl uding GC/ M5 i nstrunent
performance checks (DFTPP), and semivolatile calibration standards
cont ai ning the single conponent pesticides as described in Section
11.1.2.5, or it nust be anal yzed along with separate reference
standards for the analytes to be confirned.

|f the anal yte cannot be confirmed by either the procedures in
Sections 11.1.2.5 or 11.1.2.7, then an aliquot of the extract
Pre ared for the GO/ ECD anal ysis nust be anal yzed by GC/ M5

ol  owi ng any necessary sol vent exchange and concentration steps.
As in Section 11.1.2.4, analysis of a reference standard is
required if the GC/ M5 continuing calibration standard does not
contain the analyte to be confirned.
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11.1.2.9

11.1.2.10

11.1.2. 11

11.1.2.12

Regar dl ess of which of the three approaches described above is
used for GC/ M5 confirmation, the aﬁproprlate bl ank nust al so be
analyzed by GC/M5 to denonstrate that the presence of the anal yte
was not the result of |aboratory contam nation. |If the
confirmation is based on the analysis of the sem volatile extract,
then the semivolatile nmethod bl ank extracted with the sanple nust
al so be analyzed. |If the confirmation is based on the anal ysis of
the extract prepared for the GO ECD anal ysis, then the pesticide
met hod bl ank extracted with the sanpl e nust be anal yzed.

If the identification of the analyte cannot be confirnmed by any of
the GC/ M5 procedures above and the concentration cal cul ated from
the GO/ ECD analysis is greater than or equal to the concentration
of the reference standard anal yzed by GO M5, then report the

anal yte as undetected, adjust the sanple quantitation limt (the
val ue associated with the "U' qualifier) to a sanple concentration
equi val ent to the concentration of the GC/ M5 reference standard,
and qualify the results on Form|l with one of the |aboratory-

defined qualifiers ("X, " "Y," or "Z"). In this instance, list the
EPA sangle nunbers affected, define the qualifier used exP!|C|tIy
in the SDG Narrative, and describe the steps taken to confirmthe

analyte in the SDG Narrative.

For GC/ M5 confirmation of single conponent anal ytes, the required
deliverables are copies of the library search results gbest TIC
mat ches) or sanple anal yte spectrum and the spectrum of the
reference standard. For multiconponent anal ytes, spectra of three
characteristic peaks are required for both the sanpl e conponent
and the reference standard.

The purpose of the GC/ M5 analysis for the single conmponent
pesticides is for identification. The purpose of the GO M
analysis for the multiconponent analytes is to confirmthe
presence of chlorinated blphenKIs in Aroclor and the presence of
chl orinated canphenes in Toxaphene. The GC/ Ms anal ytical results
for the pesticides/Aroclors shall not be used for quantitation and
the GO/ results shall not be reported on either Form1l or Form
X.  The exception noted in Section 11.1.2.10 aPplles only to

anal ytes that cannot be confirned above the reference standard
concentration.

11.2 Cal cul ations

11. 2.1

Tar get Conpounds

The concentrations of the single conponent pesticides and surrogates
are cal cul ated separately for both GC colums using the follow ng
equat i ons.
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Wat er
EQ 13

(A) (V) (DF) (GPQ)

Concentrati on /L =
HO (CA) (V) (V)

Wher e,

11.2.1.2

11.2.1. 2.1

11.2.1.2.2

11.2.1.2.3

Area of the peak for the conpound to be neasured.
Calibration tactor fromthe initial calibration for the

m dpoi nt concentration external standard (area per ng).

Vol une of water extracted in mlliliters nLl.

Vol ume of extract injected in mcroliters (pL). (If a
single injection is made onto two colums, use one half the

volume in the syringe as the volune injected onto each
col um.

Vol ume of the concentrated extract in mcroliters L).

(If GPCis not performed, then V, = 10,000 pL. If Cis
rforned, then V, = 5,000 pL.)

e
Df = & lution factor. The dilut%on factor is defined as follows:

<< @»

<
I

uL nost concentrated extract + pyL cl ean sol vent
UL nost concentrat ed extract

If no dilution is perfornmed, Df = 1.0.

GPC = G&PC factor. (If no GPCis performed, GPC = 1. If GCis
performed, then GPC = 2.0)

Soi |l / Sedinent/Solid and O ly Sludge (waste)
EQ 14
(A) (V) (D) (GPQ)

Concentration ug/ Kg (Dry wei ght basis) - (CA) (V) (W) (D)

Wer e,
&, CF, %f and GPC are as given for water, above.

Vf Vblune of extract injected in mcroliters (puL). (If a
single injection is made onto two colums, use one half the

volume in the syringe as the volune injected onto each
col um.

D= 100 - ;%gnisture
W = Weight of sanple extracted in grans (Q)

The GPC factor is used to account for the anmount of extract
that is not recovered fromthe mandatory use of GPC cl eanup
Concentrating the extract collected after GPC to 5.0 nL rather
than 10.0 nL for water sanples not subjected to GPC nmintains
the sensitivity of the soil/sedinment/solid method conparable to
that of the water nethod, but correction of the nunerica
results is still required.

Note that the calibration factors used for the quantitation of
t he singl e conponent pesticides are the calibration factors
fromthe mdpoint concentration standard in the nost recent
initial calibration.

Because of the l|ikelihood that conmpounds co-eluting with the
target conpounds will cause positive interferences and increase
the concentration determ ned b¥ the nmethod, the |ower of the
two concentrations cal cul ated for each single conponent
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11.

11.

11.

11.

11.

11.

2.2.1

EQ 16

D Pesticides/Aroclors -- Section 11

pesticide is reported on Forml. In addition, the
concentrations cal cul ated for both the GC colums are reported
on Form XlI, along with a percent difference conparing the two
concentrations. The percent difference is cal cul ated according
to Equation 15.

EQ 15
Conc,, - Conc
" = L L x 100
Conc
\Wher e,
Concy = The higher of the two concentrations for the
target conpound in question
Conc, = The lower of the two concentrations for the

target conpound in question

Note that using this equation will result in percent difference
values that are always positive. The value wll also be
greater than a val ue cal cul ated u3|nﬁ the hi gher concentration
I'n the denom nator; however, given the |ikelrhood of a positive
interference raising the concentration determ ned on one GC
colum, this is a conservative approach to conparing the two
concentrations.

The quantitative determ nati on of Toxaphene or Aroclors is
somewhat different fromthat of single conponent pesticides.
Quantitation of peaks within the detector linear range CRQL to
> 16 times CRQL 1s based on a single calibration point assum ng
i near detector response. Alternatively, a linear calibration
range may be established during a run sequence by a three-point
calrbration curve for any nulticonponent analyte. If an

sanpl e concentration is calculated to be 10° tinmes the ,

the Contractor shall contact the RSCC i medi ately.

The quantitation of Toxaphene or Aroclors nust be acconplished
by using the heights or the areas of each of the three to five
naipr peaks of the multiconponent analyte in the sanple and the
calibration factor for the sane ﬁeaks established during the
initial calibration sequence. The concentration of

mul ti conponent anal ytes is cal cul ated by using Equations 13 and
14, where A, is the area for each of the major peaks of the

mul ti conponent anal yte. The concentration of each peak is
determ ned and then a nean concentration for the three to five
maj or peaks is cal cul ated on each col um.

The_reportinﬂ requi renments for Toxaphene and the Aroclors are
simlar to those for the single conponent anal ytes, except that
the | ower nean concentration (fromthree to five peaks) Is
reported on Forml, and the two nean concentrations reported on
Form X. The two nean concentrations are conpared b

calcul ating the percent difference using Equation 15.

CRQ. Cal cul ation

Sanpl e specific ggéts nmust be cal cul ated and reported on Form | Pest.
If the adjusted I e ( di
(Pesticides), report the CRQL in Exhibit C (Pesticides).

is less than the CRQL listed in Exhibit C

Wat er Sanpl es

Adjusted _Contract = (V) (V) (V) (DN)
CRQL CRQAL (V) (V) (V)
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Wer e,
V,, Df, V,, and V;, are as given in equation 13.
. = Contract sanple volune (1000 ni).
V, = Contract injection volune (1 pL or 2 pL). )
\d = Contract concentrated extract volunme (10,000 pL if GPC was

not perforned and 5,000 pL if GPC was perforned.
.2 Soil/Sedinent/Solid or GQly Sludge (waste) Sanples
EQ 17

Adjusted _Contract = (W) (V) (V) (DF)
R R (W) (Vo) (V) (D)

Wher e,

V., Df, W, V; and D are as given in equation 14, )
C?nhragt sanmpl e weight (30 g soil/sed/solid or 1 g for oily
sl udge) .

Contract injection volume (1 pL or 2 HEL' ) )

Contract concentrated extract volunme (GPC is required:

5000 pL).

v

Surrogat e Recoveri es

1 The concentrations of the surrogates are cal cul ated separately for
each GC colum in a simlar manner as the other anal ytes, using
Equations 13 and 14, Use the calibration factors fromthe
m dpoi nt concentration of Individual Standard Mxture A fromthe
initial calibration. The recoveries of the surrogates are
cal cul ated for each GC col um according to Equation 12.

2 The advisory limts for the recovery of the surrogates are 30 -
150 percent for both surrogate conpounds.

3 As these |imts are only advisory, no further action is required
by the | aboratory. However, frequent failures to neet the limts
for surrogate recoveries will warrant investigation by the
| aboratory, and may result in questioning by the Agency.
Surrogate recovery data fromboth GC colums are reported on Form
Il Pest (see Exhibit B).

Techni cal Acceptance Criteria for Sanple Analysis

The requirenments bel ow apply independently to each GC colum and to al
instruments used for these anal yses. Quantitation nmust be perforned on
each GC col um.

Sanpl es nmust be anal yzed under the GC/ ECD operating conditions
defined in Section 9.0. The instrunent nust have net all initial
i bration, calibration verification, and bl ank technical acceptance
eria. Sanples nust be cleaned-up, when required, on a GPC
nmeeting the technical acceptance criteria for C calibration and GPC
bration checks. Sanples nust be cIeaned-uP using florisi
nmeeting the technical acceptance criteria for florisil. Sanples
requiring further clean-up using sulfur or sulfuric acid nust neet
the respective technical acceptance criteria for sulfur or sulfuric
aci d. anBIe data nust be bracketed at 12-hour intervals (or !ess?
by accept abl e anal yses of instrunment bl anks, PEMs and/or I ndividua
Standard M xtures A and B, as described in Section 10.4.2.1

The sanpl es nust be extracted and anal yzed or reextracted and
reananl yzed within the contract required holding times defined in
Section 8. 4.

The sanpl es nust have an associ ated net hod bl ank neeting the
techni cal acceptance criteria for method bl anks. When sul fur cl eanup
bl anks are required, the sanples nust have associated with it a

sul fur cleanup blank neeting the technical acceptance criteria for

sul fur cl eanup bl anks. When sulfuric acid cleanup bl anks are
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requi red, the sanples nust have associated with it a sulfuric acid
cIeanuP bl ank neeting the technical acceptance criteria for sulfuric
aci d cl eanup bl anks.

The retention tinme for each of the surrogates nust be within the
re}entlon time windows as calculated in Section 9.2.4.2 for both GC
col ums.

hb_tarPet anal yte concentrations nmay exceed the upper limt of the
initial calibration, or else the extract nust be diluted and
reanal yzed as described in Section 10.5.

A standard for any identified multiconponent analyte nust be anal yzed
during a valid 12 hour anal ytical sequence on the same instrunment and
colum, within 72 hours of 1ts detection in a sanple.

The identification of single conponent pesticides by gas chronato-
graphic nmethods is based primarily on retention time data. The
retention tinme of the apex of a peak can be verified only froman on-
scal e chromatogram The identification of nulticonponent analytes is
based primarily on pattern recognltlon and on peak retention times
dlsPIayed on a chromatogram Therefore, the follow ng requirements
apply to all data presented for single conponent and nulti conponent
anal ytes.

When no anaIYtes are identified in a sanple, the chromatograns
fromthe anal yses of the sanple extract nust use the sanme scaling
factor as was used for the | ow point standard of the initial
calibration associated with those anal yses.

Chr omat ogr ans nust msm?yfi

gl e conponent pesticides detected in
the sanple at less than ful

n
scal e.

Chr omat ograms nust di splay the | argest peak of any mnulticonponent
anal yte detected in the sanple at l[ess than full scale.

Chromat ograns of any diluted sanple extract nust display single
conponent pesticides between 10 and 100 percent of full scale.

Chromat ograns of any diluted sanple extract nust display the peaks
chosen for quantitation of multiconmponent anal ytes between 25 and
100 percent of full scale.

For any sanple or blank, the baseline of the chromatogram nust
return to bel ow 50 percent of full scale before the elution tine
of aIPha;BHC,_and return to below 25 percent of full scale after
the elution tinme of al pha-BHC and before the elution tinme of
decachl or obi phenyl .

If a chromatogramis replotted electronically to nmeet these
requi renents, the scaling factor used nust be displayed on the
chromat ogr am

If the chromat ogram of any sanple needs to be replotted
electronically to neet these requirenments, both the initial )
chromat ogram and the repl otted chromat ogram nmust be submitted in
t he data package.

Corrective Action for Sanple Analysis

Sanpl e anal ysis techni cal acceptance criteria MJST be net before data
are reported. Sanples contam nated from | aboratory sources or

associ ated with a contam nated net hod bl ank or associ ated cl eanu
blanks will require re-extraction and reanalysis at no additiona

cost to the Agency. Any sanples analyzed that do not neet the
techni cal acceptance criteria will require re-extraction and/ or

reanal ysis at no additional cost to the Agency. Reextraction and/or
reanal ysis nust be conpleted within the contract required hol di ng
times and nmust neet all technical acceptance criteria.

f the sanple anal ysis technical acceptance criteria are not net,

I
check cal cul ations, surrogate solutions, and instrunent perfornance.
It may be necessary to recalibrate the instrunent or take other
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corrective action procedures to neet the technical acceptance
criteria, in which case, the affected sanples nust be reextracted
and/or reanalyzed at no additional cost to the Agency after the
corrective action.

The extract from sanpl es which were cleaned-up by GPC using an
automated i njection system and have surrogate recoveries outside the
| ower advi sory surrogate acceptance limts nust be checked to assure
that the proper anount was injected on the GPC colum. If
insufficient volunme was injected on the GPC, the sanRIe nust be
reprepared and reanal yzed at no additional cost to the Agency.

I f sanpl e chromat ograns have a high baseline or interfering peaks,

i nspect the systemto determne the cause of the problem(e.g.
carryover, columm bleed, dirty ECD, contam nated gasses, |eaking
septum etc.). After correcting the problem analyze an instrunent
bl ank to denpbnstrate that the systemis functlon!nﬁ properly. )
Reanal yze the sanple extracts. "If the problemw th the sanples stil
exi sts, then those sanples nust be re-extracted and reanal yzed.
Sanpl es which do not neet the given technical acceptance criteria
after one re-extracti on and three-steRbcleanup (GPC,_ Florisil, and
sul fur) are then reported in the SDG Narrative by EPA smapl e nunber
with a summary of the problemand do not require further analysis.

If the technical acceptance criteria for initial calibration
calibration verification and/or method bl anks are not net, then the
contractor nust stop and correct the probl em before contan|nﬁ t he
anal yti cal sequence. Any sanples anal yzed when the above technica
acceptance criteria have not been net hust be reanalyzed at no
addi tional cost to the agency. Reanalysis nust be conpleted within
the contract required holding tinmes and nust neet all technica
acceptance criteria.

Sanpl e anal yses reported with non-conpliant initial calibration
calibration verification or nmethod bl anks may be subject to a
commensurate reduction in sanple price or zero paynent due to data
rejgp}!on, dependi ng upon the inpact of the non-conpliance on data
usability.
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12.0 QUALITY CONTRCL

12.1 Bl
12.1.1

12.1.2
12.1.2.1

12.1.2. 2

12.1.2.3
12.1.2.3

12.1.2.3

ank Anal yses
I ntroduction

There are two types of Dblanks always required by this nethod: the
nmet hod bl ank and the instrunent blank. 'In addition, several cleanup
bl anks are required if any particular cleanup is perforned. A GPC

bl ank, as described in section 10.3.1.3.3.8, is required for al
sanpl es which are cl eaned up using GPC. A separate sul fur cleanup

bl ank may be required if all sanples associated with a given nethod
bl ank are subjected to sulfur cleanup. A separate sulfuric acid

cl eanup blank may be required if any sanples associated with a given
nmet hod bl ank are found to contain PCBs. Sanpl es that are associ ated
with a GPC bl ank, sul fur cleanup blank and/or sulfuric acid cleanup
bl ank, are al so associated with the method blank with mhlch_theY wer e
extracted. The nmethod, GPC, sulfur cleanup and sul furic acid cleanup
bl anks nust neet their respective technical acceptance criteria prior
to sanpl e anal ysi s.

Met hod BI anks
Summary of Method Bl anks

A method blank is a volune of a clean reference nmatrix (reagent
water for water sanples, or purified sodiumsulfate for

soi |l /sedinent/solid and/or oily sludge sanples) that is carried
through the entire anal ytical procedure. he vol une or weight of
the reference matrix nust be approximately equal to the vol unme or
wei ght of the sanples associated with the blank. The purpose of
a nethod blank is to determine the [evels of contamnination

associ ated with the processing and anal ysis of sanples.

Frequency of Method Bl anks

A met hod bl ank nust be extracted once for the follow ng, whichever
is most frequent, and anal yzed on each GC/ EC system used to
anal yze sanpl es:

. Each SDG (not to exceed 20 field sanples), or
. Each matrix within an SDG or

. \Whenever sanples are extracted by the sane procedure
(continuous liquid-liquid extraction, sonication or waste
dilution).

Procedure for Method Bl ank Preparation

.1 For pesticide/ Arocl or anal yses, a nethod bl ank for water
sanpl es consists of a 1 L volune of reagent water sglked with
1.0 nL of the surrogate standard spi king solution (Section
7.2.4.1). For soil/sedinment/solid sanE es, the nmethod bl ank
consists of 30 g of sodiumsulfate spiked with 2.0 nL of the
surrogate standard spi king solution. For oily sludge (waste)
sanpl es, a nmethod bl ank consists of 8.0 nL of nethylene
chloride spiked with 2.0 nL of the surrogate standard spi ki ng

sol uti on.
.2 Extract, concentrate, cleanup, analyze and report nethod bl anks
according to Sections 10.0 and 11.0.
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Techni cal Acceptance Criteria for Method Bl anks

The requirenments bel ow apply independently to each GC col um
and to all instrunents used for these analyses. Quantitation
nmust be performed on both GC col ums.

Al'l nethod bl anks nmust be prepared and anal yzed at the
frequency described in Section 12.1.2.2 using the procedures
above and in Section 10 on a GC/ECD system neeting the initial
calibration and calibration verification technical acceptance
criteria. Method bl anks nmust undergo cl eanup, when required,
on a GPC neeting the technical acceptance criteria for GPC
calibration and GPC calibration checks. Method bl anks nust be
cl eaned-up using Florisil neetln? the techni cal acceptance
criteria for Florisil. If any of the sanples required sul fur
and/or sulfuric acid cleanup, a portion of the nethod bl ank
must al so be cl eaned by the respective procedures. Method

bl anks nust be bracketed at 12-hour intervals (or |ess) by
accept abl e anal yses of instrument blanks, PEMS, and individua
standard m xtures A and B as described in Section 10.4.2.1.

The concentration of the target conpounds (Exhibit C -
Pesticides) in the nmethod bl ank nmust be |less than the CRQL for
each target conpound.

The nethod bl ank nust neet all sanple anal ysis technica
acceptance criteria in Section 11. 3.

Surrogate recoveries nust fall w thin the acceptance w ndows of
30-150% In the case of the nethod bl ank(s), these linmts are
not advi sory.

Corrective Action for Method Bl anks

If a nethod bl ank does not neet the technical acceptance
criteria, the Contractor nust consider the analytical systemto
be out of control

If contami nation is a problem then the source of the )
cont am nati on nust be Investigated and appropriate corrective
actions nmust be taken and docunented before turther sanple

anal ysis proceeds. It is the Contractor's responsibility to
ensure that nethod interferences caused by contam nants in

sol vents, reagents, glassware, and sanpl e storage and sanple
proceSS|ng hardware that lead to discrete artifacts and/or_

el evat ed basel i nes be investigated and appropriate corrective
actions be taken and docunented before further sanple analysis.
Al'l sanpl es associated with a contam nated net hod bl ank nust be
re-extracted/ reanal yzed at no additional cost to the Agency.

If the surrogate recoveries in the nmethod blank do not neet the
recovery limts listed in 12.1.2.4.5, first reanal yze the

met hod bl ank. |If surrogate recoveries do not neet the
acceptance criteria after reanalysis, the nethod bl ank and al
sanpl es associated with that nethod bl ank nust be re-extracted
and reanal yzed at no additional cost to the Agency.

If the method blank failed to neet the criteria listed in
Sections 12.1.2.4.2 and 12.1.2.4.4, then there is an instrunent
problem Correct the instrunent problem and reanal yze the

nmet hod bl ank

I f any technical acceptance criteria (Section 12.1.2.4) for

bl ank™ anal yses are not net, then the contractor nust stop and
correct the problem before continuing the anal ytical sequence.
If sanple anal yses are reported w th non-conpliant blanks, then
the contractor may receive a commensurate reduction in sanple
price or zero paynment depending upon the inpact of the non-
conpliance on data useability.

12.1.3 Sul fur C eanup Bl anks

12.1.3.1

Summary of Sul fur d eanup Bl anks
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12.1.3.3.3

12.1.3. 4
12.1.3. 4.1

12.1.3. 4.2

12.1.3. 4.3

12.1.3. 4.4

12.1.3. 4.5

12.1.3. 4.6

12.1.3.5
12.1.3.5.1
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The sul fur cleanup blank is a nodified formof the nmethod bl ank
The sul fur cIeanuR bl ank is hexane spiked with the surrogates and
carried through the sul fur cleanup and anal ysis procedures. The
pur pose of the sulfur cleanup blank is to determne the |evels of
contam nati on associated with the separate sul fur cl eanup steps.

Frequency of Sul fur d eanup Bl anks

The sul fur cleanup blank is prepared separately when only Part of
a set of sanples extracted together requires sulfur renoval. A
nmet hod bl ank is associated with the entire set of sanples. The
sul fur cleanup blank is associated with the part of the set which
required sul fur cleanup. |If all the sanples associated with a

gi ven nethod bl ank are subjected to sul fur cleanup, then the

nmet hod bl ank nust be subjected to sul fur cleanup, and no separate
sul fur cleanup blank is required.

Procedure for Sul fur O eanup Bl ank

The concentrated vol une of the blank nust be the same as the
final volunme of the sanples associated with the blank. The

sul fur blank nust also contain the surrogates at the sane
concentrations as the sanple extracts (assum ng 100.0 percent
recovery). Therefore, add 0.1 nL of the surrogate standard
sPlklng_squtlon (Section 7.2.4.1) to 0.9 nL of hexane in a
clean vial, or for a sulfur blank with a final volune of 2 ni,
add 0.2 nmL of the surrogate standard spiking solution to 1.8 nL
of hexane in a clean vial

Proceed with the sul fur renoval (Section 10.3.3.3) using the
same technique (nmercury or copper) and in the sanme batch as the
sanpl es associated with the bl ank

Anal yze the sul fur cleanup blank with associ ated sanpl es
according to Section 10.4. Assuming that the material in the
sul fur cleanup blank resulted fromthe extraction of a 1 L
wat er sanple, calculate the concentration of each anal yte using
the equation in Section 11.2.1.1. Conpare the results to the
CRQL values for water sanples in Exhibit C (Pesticides).

Techni cal Acceptance Criteria For Sul fur O eanup Bl anks
The requi renents bel ow apply independently to each GC col um

and to all instrunents used for these analyses. Quantitation
nmust be performed on both GC col ums.

Al'l sul fur cleanup bl anks nust be prepared and anal yzed at the
frequency described in Section 12.1.3.2 using the procedure
referenced in Section 12.1.3.3 on a GC/ECD system neeting the
initial calibration and calibration verification technica
acceptance criteria.

Sul fur cleanup bl anks nust be bracketed at 12-hour intervals
(or less) by acceptable anal yses of instrunment blanks, PEMs,
and | ndividual Standard M xtures A and B, as described in
Section 10.4.2.1.

The concentration of the target conFounds (Exhibit C
Pesticides) in the sulfur cleanup blank nmust be less than the
CRQL for each target conpound.

The sul fur cleanup blank nust neet all sanple technica
acceptance criteria in Sections 11.3.

Surrogate recoveries nust fall within the recovery limts of
30-150% In the case of the sulfur cleanup blank, these limts
are not advisory.

Corrective Action for Sulfur O eanup Bl anks
If a sul fur cleanup bl ank does not neet the technica

acceptance criteria, the Contractor nust consider the
anal ytical systemto be out of control
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If contami nation is a problem then the source of the )
contam nati on nust be I nvestigated and appropriate corrective
action neasures nmust be taken and docunented before further
sanpl e anal ysis proceeds. It is the Contractor's
responsibility to ensure that nmethod interferences caused by
contam nants in solvents, reagents, glassware, and sanple
storage and sanpl e processing hardware that |ead to discrete
artifacts and/or el evated baselines be investigated and
appropriate corrective actions be taken and docunented before
further sanple analysis. Al sanples associated with a
cont am nat ed sul fur cl eanup bl ank nmust be re-

extracted/ reanal yzed at no additional cost to the Agency.

If the surrogate recoveries in the sulfur cleanup blank do not
nmeet the acceptance criteria listed in section 12.1.3.4.5,

first reananlyze the sulfur cleanup blank. |f surrogate
recoveries do not neet the acceptance criteria after

reanal ysis, the sulfur cIeanuE | ank and all sanples associ ated
with that sul fur cleanup blank nust be re-extracted and

reanal yzed at no additional cost to the Agency.

If the sul fur cleanug blank failed to nmeet the criteria listed
in Section 12.1.3.4.2 and 12.1.3.4.5, then there is an

i nstrument problem Correct the instrunment problem and

reanal yze the sul fur cleanup bl ank.

If any technical acceptance criteria (Section 12.1.3.4) for

sul fur cleanup bl ank anal yses are not net, then the contractor
nmust stop and correct the problem before continuing the

anal yti cal sequence. |If sanple analyses are reported with non-
conpliant blanks, then the contractor may receive a
conmmensurate reduction in sanple price or zero paynent
dependi ng upon the inpact of the non-conpliance on data
useability.

12.1. 4 Sul furic Acid O eanup Bl anks

12.1. 4.1

12.1.4.2

12.1.4.3
12.1.4.3.1

12.1.4.3.2

12.1.4. 4

Summary of Sulfuric Acid C eanup Bl anks

If PCBs are found to be present in the sanple after the initial
analysis for target Pesticides, then a portion of the sanple
extract requires further cleanup with sulfuric acid to inprove the
identification and quantitation of PCBs. The sulfuric acid
cleanup blank is a nodified portion of the nethod blank. A
portion of the nethod blank extract is subjected to the sane

sul furic acid cleanup procedure as those sanples indicating the
presence of PCBs. The sulfuric acid cleanup blank is anal yzed and
reported along with the acid cl eaned sanple extracts. The Purpose
of the sulfuric acid cleanup blank is to determ ne the |evels of
contam nati on associated with the separate sul furic acid cl eanup
st eps.

Frequency of Sulfuric Acid O eanup Bl anks

The sulfuric acid cleanup blank is prepared when any or all of a
set of sanFIes extracted together require sulfuric acid cleanug.
A method bl ank is associated with the entire set of sanples. he
sul furic acid cleanup blank is associated with the part of the set
whi ch required sulfuric acid cl eanup

Procedure for Sulfuric Acid d eanup Bl ank

Proceed with the sulfuric acid cleanup (Section 10.3.4.3) using
t he sane technique for both sanples and bl anks.

Anal yze the sulfuric acid cleanup blank with associ ated sanpl es
according to Section 10.4. Assuming that the material in the
sul furic acid cleanup blank resulted fromthe extraction of a 1
L water sanple, calculate the concentration of each analyte
using the equation in Section 11.2.1.1. Conpare the results to
t he val ues for water sanmples in Exhibit C (Pesticides).

Techni cal Acceptance Criteria For Sulfuric Acid C eanup Bl anks
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12.1.4. 4.1

12.1.4. 4.2

12.1.4. 4.3

12.1.4. 4.4

12.1.4. 4.5

12.1.4. 4.6

The requirements bel ow apply indeﬁendentl to each GC col um
and to all instrunments used for these analyses. Quantitation

nmust be performed on both GC col ums.

Al'l sulfuric acid cleanup bl anks nust be prepared and anal yzed
at the frequency described in Section 12.1.4.2 using the
procedure referenced in Section 12.1.4.3 on a GO ECD system
neeting the initial calibration and calibration verification
techni cal acceptance criteria.

Sul furic acid cIeanuB bl anks nust be bracketed at 12-hour
intervals (or |ess) by acceptable anal yses of instrument
bbazkg, and appropriate PCB standards as described in Section

The concentration of the target PCB conpounds (Exhibit C,
Pesticides) in the sulfuric acid cleanup bl ank nust be | ess
than t he for each target conpound.

The sulfuric acid cleanup bl ank nust neet all sanple technica
acceptance criteria in Sections 11.3.

Surrogate recoveries nust fall within the recovery limts of
30-150% In the case of the sulfuric acid cleanup bl ank, these
[imts are not advisory.

12.1.4.5 Corrective Action for Sulfuric Acid C eanup Bl anks

12.1.4.5.1

12.1.4.5.2

12.1.4.5.3

12.1.4.5. 4

12.1.4.5.5

If a sulfuric acid cleanup bl ank does not neet the technica
acceptance criteria, the Contractor nust consider the
anal ytical systemto be out of control

If contamination is a problem then the source of the )
contam nati on nust be I nvestigated and aPproprlate corrective
measures nust be taken and docunented before further sanple
anal ysis proceeds. It is the Contractor's responsibility to
ensure that nethod interferences caused by contam nants in

sol vents, reagents, glassware, and sanpl e storage and sanple
proceSS|ng hardware that |lead to discrete artifacts and/or_

el evated baselines be investigated and appropriate corrective
actions be taken and docunented before further sanple analysis.
The met hod bl ank and all sanples associated with a contamni nated
sul furic acid cIeanuE bl ank nust be re-cl eaned/reanal yzed at no
addi ti onal cost to the Agency.

If surrogate recoveries in the sulfuric acid cleanup blank do
not neet the recovery limts listed in section 12.1.4.4.5,
first reananlyze the sulfuric acid cleanup blank. |f the
recoveries are not within the limts after reanalysis, an
addi ti onal portion of the method blank and all sanples
associated with that sulfuric acid cleanup bl ank nmust be re-
cl eaned and reanal yzed at no additional cost to the Agency.

If the sulfuric acid cleanup blank failed to neet the technica
acceptance criteria listed in 12.1.4.4.2 and 12.1.4.4.5, then
there is an instrunent problem Correct the instrument problem
and reanal yze the sulfuric acid cl eanup bl ank

If any technical acceptance criteria (Section 12.1.4.4) for

sul furic acid cleanup bl ank anal yses are not net, then the
contractor nust stop and correct the probl em before contlnu!nﬁ
t he anal ytical sequence. |If sanple analyses are reported wt
non-conpl i ant bl anks, then the contractor may receive a
conmensurate reduction in sanple price or zero paynent
dependi ng upon the inpact of the non-conpliance on data
useability.

12.1.5 I nstrunent Bl anks

12.1.5.1 Summary of | nstrunent Bl anks

An

instrument blank is a volunme of clean solvent spiked with the

surrogates and anaIKzed on each GC columm and i nstrument used for

sanmpl e analysis. T

e purpose of the instrunment blank is to
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determ ne the |l evels of contam nation associated with the

i nstrunent al anaIYS|s itself, partlcularIK_mnth regard to the
carry over of analytes from standards or highly contam nated
sanples into other anal yses.

Frequency of Instrunment Bl anks

The first analysis in a 12-hour anal ytical sequence nust be an

i nstrument bl ank. Al acceptable sanple anal yses are to be )
bracketed by acceptabl e i nstrunment bl anks, as described in Section
10.4.2.1 It nore than 12 hours have el apsed since the injection
of the instrument blank that bracketed a previous 12-hour period,
an instrunent blank nust be analyzed to initiate a new 12-hour
sequence.

Procedure for I|Instrunent Bl anks

Prepare the instrument blank by spiking the surrogates into
hexane or iso-octane for a concentration of 20 ng/nL of
tetrachl oro-m xyl ene and decachl or obi phenyl .

Anayze the instrunment blank according to Section 10.4 at the
frequency listed in Section 12.1.5.2

For conparing the results of the instrunent blank analysis t
t he S, assune that the material in the instrunent res

o]
; [ted
fromthe extraction of a 1 wat er sanpl e and cal cul ate the

L
concentration of each analyte using the equation in Section
11.2.1.1. Conpare the results to one-half the CRQ val ues for
wat er sanples I n Exhibit C (Pesticides).
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12.1.5. 4 Techni cal Acceptance Criteria for Instrunent Bl anks

12.1.5.4.1 Al'l instrunment blanks nust be prepared and anal yzed at the
frequency described in Section 12.1.5.2 using the procedure in
Section 12.1.5.3 on a GC/ECD system neeting the initial
calibration and calibration verification technical acceptance
criteria.

12.1.5. 4.2 The concentration of each of the target analytes (Exhibit C
Pesticides) in the instrunent blank nust be [ess than 0.5 tines
the CRQL for that anal yte.

12.1.5. 4.3 The instrunent blank nust neet all sanple analysis technica
acceptance criteria in Section 11.3.

12.1.5. 4.4 Surrogate recoveries nust fall within the recovery Iimts of
30-150% In the case of the nmethod blank(s), these linmts are
not advi sory.

12.1.5.5 Corrective Action for Instrunment Bl anks

12.1.5.5.1 If analytes are detected at greater than half the CRQ, or the
surrogate RTs are outside the RT wi ndows or surrogate
recoveries are below 30 % all data collection nust be stppﬁed,
and corrective action nust be taken. Data for sanples whic
were run between the |ast acceptable instrunent blank and the
unaccept abl e bl ank are consi dered suspect. An acceptable
i nstrument bl ank nmust be run before additional data are
col lected. After an acceptable instrunent blank is run, al
sanmpl es whi ch were consi dered suspect as defined by the
criteria described above nust be reinjected during a valid
anal ytical run sequence at no additional cost to the Agency and
nmust ~ be reported.

12.1.5.5.2 If the surrogate recoveries in the instrunment blank do not neet
t he techni cal acceptance criteria listed in section 12.1. 4.4,
first reanalyze the instrunent blank. |If surrogate recoveries

do not neet the acceptance criteria after reanalysis, the
i nstrument bl ank and all sanples associated wi th that bl ank
must be reanal yzed at no additional cost to the Agency.

12.1.5.5.3 I f sanpl e anal yses are reﬁorted wi th any non-conpli ant
i nstrument bl anks, then the contractor shall receive a
comrensurate reduction in sanple price or zero paynent
dependi ng upon the inpact of the non-conpliance on data
useability.

12.2 Matrix Spike/ Matrix Spi ke Duplicate (Ms/ MsD)
12.2.1 Sunmary of Ms/ MsD

In order to evaluate the effects of the sanple matrix on the net hods
used for pesticide/ Arocl or anal yses, the Agency has prescribed a

m xture of pesticide/ Aroclor target conmpounds to be spiked into two
allﬂugts of a sanple, and anal yzed in accordance with the appropriate
met hod.

12.2.2 Frequency of Ms/ MSD Anal ysi s
12.

N
N
=

A matrix spike and matrix spi ke duplicate nust be extracted and
anal yzed at | east ever% 20 sanples of each matrix. NOTE: There
is no differentiation between "l ow' and "nmedi um' |evel

soi |l /sedinent/ solid sanples in this nethod. Therefore only one
soil/sedinment/ solid MS/MSD is to be submitted per Sanple Delivery
Goup (SDG. The Agenc¥ may require additional MS/ MSD anal yses,
upon Regi ohal request, for which the Contractor will be paid.

12.2.2.2 As a part of the Agency's QA QC program aqueous eguipnent rinsate
bl anks (field QC) nmay acconpany soil/sedinment/solid sanples, water
sanpl es and/or oily sludge (waste) sanples that are delivered to
the | aboratory for analysis. The Contractor shall not perform
M5/ MSD anal ysis on any of the designated field QC sanples.
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The Contractor shall not EerforanB/NBD anal ysis on any desi gnat ed
Per f ormance Eval uati on (PE) sanpl es.

I f the EPA Regi on designates a sanple to be used as an Ms/ MSD,
then that sanple nust be used. |If there is insufficient sanple
vol ume to performan M5/ MSD, then the Contractor shall contact the
RSCC to ascertain an alternate sanple to be used for the MS/ MsSD
anal ysis. The EPA sanpl e nunbers, Regional instructions, and date
of contact nust be included in the SDG Narrati ve.

If there is insufficient sanple volune remaining in any of the
sanples in an SDG to performan MS/ MSD, the Contractor shal

i medi ately contact the RSCC to informthemof the problem The
Region will either approve that no M5/ MSD be performed, or require
that a reduced sanple weight/aliquot be used for the unspiked

and/ or M5/ MSD anal yses. he RSCC will notify the Contractor of
the Region's decision. The Contractor shall docunment the decision
in the SDG Narrative

The Contractor will not be paid for MS/MSD anal yses perforned at a
greater frequency than required by the contract unless it is
request ed bK the Agency. If the Contractor has a question
regardi ng the frequency, etc., of the MS/MSD anal yses for a
particul ar SDG contact the RSCC for clarification

Wien a Contractor receives only performance eval uation (PE)
sanmpl es, no M5/ MSD shall be performed within that SDG

VWhen a Contractor receives a PE sanple as part of a |arger SDG a
sanpl e other than the PE sanple nmust be chosen for the MBD when
the Region did not designate sanples to be used for this purpose.
If the PE sanple is received as an anpul ated standard extract, the
anpul ated PE sanple is not considered to be another matrix type.

Procedure for Preparing MS/ MsD

Wat er Sanpl es

For water sanples, neasure out two additional 1 L aliquots of the
sanpl e chosen for spiking. Adjust the pH of the samples (if
required) and forti each with 1.0 nL of matrix spiKking solution
(Section 7.2.4.2). ing a syringe or volunetric pipet, add 1.0
nmL of surrogate standard spi king solution (Section 7.2.4.1) to
each sanple. Extract, concentrate, cleanup, and analyze matrix
spi kes and matrix spike dugllcate according to procedures for

wat er sanples in Section 10.1. 3.

Soi | / Sedi nent/ Sol i d Sanpl es

For soil/sedinment/solid sanples weigh out two additional 30 g
grecord weight to the nearest 0.1 g) aliquots of the sanple chosen
or spiking. Add 60 g of anhydrous powdered sodiumsulfate to
each aligout. Mx well. Add 1.0 nL of matrix spiking solution
(Section 7.2.4.1) and 2.0 nL of surrogate standard spiking
solution (Sectin 7.2.4.2). Extract, concentrate, cleanup, and
anal yze matrix spikes and matri x spi ke duplicates according to
procedures for soil/ sedinment/solid sanples in Section 10.1.4.

Note: Before any M5/ MSD anal ysis, analyze the original sanple,

t hen anal yze the M5/ MSD at the sane concentration as the nost
concentrated extract for which the original sanple results will be
reported. For exanple, if the original sanple Is to be reported
at a 1:1 dilution and a 1:10 dilution, then analyze and report the
M5/ MSD at a 1:1 dilution only. However, if the original sanple is
to be reported at a 1:10 dilution and a 1:100 dilution, then the
M5/ MSD nust be anal yzed and reported at a 1:10 dilution only. Do
not further dilute the M5/ MSD sanples to get either spiked or non-
spi ked anal ytes within calibration range.

Oly Sludge Sanples - Waste Dilution

For oily sludge (waste) sanples, prepare two additional 1
aliquots (record weight to the nearest 0.1 g) of the sanple chosen
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for spiking in two precalibrated 20 nL vials. Add 2.0 g of
anhydr ous powdered sodiumsulfate to each aliquot. Mx well. Add
2.0 nL of surrogate standard spiking solution (Section 7.2.4.1)
and 1.0 nL of matrix spiking solution (Section 7.2.4.2). Dilute
to 10 nL with nethyl ene chloride. Extract, concentrate, cleanup
and anal yze the MSD according to procedures for oily sludge in
Section 10.1.5.
12.2.4 Cal cul ati ons for MS/ MSD
12.2.4.1 Cal cul ate the concentrations of the matrix spi ke conpounds using
H?ezs??e equations used to cal cul ate target conpounds (Section
12.2. 4.2 The percent recoveries and the relative percent difference between
the recoveries of each of the conpounds In the matrix sPike
sanples will be calculated and reported by using the follow ng
equat i ons:
EQ 18
Mat ri x Spi ke Recovery = SSR - SR, 100
SA
Wer e,
SSR = Spi ke sanple result
SR = Sg_ le rggult
SA = Spi ke added
EQ 19
RPD - 1“\’5R - MRl 100
:§(NBR+—NBD%
Wer e,
RPD = Relative percent difference
MSR = Matrix spi ke recovery
MSDR= WMatrix spi ke duplicate recovery
The vertical bars in the fornula above indicate the absol ute val ue
oflthe difference, hence RPD is al ways expressed as a positive
val ue.
12.2.5 Techni cal Acceptance Criteria for Ms/ MsSD
12.2.5.1 The requirenments bel ow aPpIy i ndependently to each GC col um and
to all instruments used for these anal yses. Quantitation nust be
performed on both GC col ums.
12.2.5.2 Al'l M5/ MSD nust be pregared and anal yzed at the frequency
described in Section 12.2.2 using the procedure above on a GC/ ECD
systenwneetlnﬂ the initial calibration, calibration verification
and bl ank technical acceptance criteria. MS/ MSD nust be cl eaned-
up, when required, on a GPC neeting the technical acceptance
criteria for GPC calibration and C cal i bration checks. Ms/ MsD
nust be cl eaned-up using florisil meeting the technical acceptance
criteria for florisil. If necessary, the MS/MSD nust al so be
cl eaned-up using sulfur and/or sulfuric acid neeting the technical
acceptance criteira for sulfur and/or sulfuric acid. MS/ MSD nust
be brackted at 12-hour intervals (or Iess? by accept abl e anal yses
of instrument blanks, PEMS, and individual standard m xtures A and
B as described in Section 10.4.2.1.
12.2.5.3 The M5/ MSDs nust neet all applicabl e sanpl e anal ysis technical

acceptance criteria as defined in Section 11.3.
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The techni cal acceptance criteria for MS/ MSD conmpound recoveries
and RPD are given In Table 8. As these linmts are only advisory,
no further action by the laboratory is required. However,
frequent failures to neet the [imts for recovery or RPD warrant

i nvestigation by the | aboratory, and may result 1n questions from
t he Agency.

The MS/ MSDs nust be extracted and anal yzed or reextracted and
éegnanlyzed within the contract holding time specified in Section

The retention tinme for each of the surrogates nust be within the
re}entlon time window as calculated in Section 9.2.4.2 for both GC
col ums.

The limts for matrix spike conpound recoveries and RPD are given
in Table 3. As these linmts are only advisory, no further action
by the | aboratory is required. However, frequent failures to neet
recovery limts or RPD warrant investigation by the |aboratory,
and may result in questions fromthe Agency.

Corrective Action for MS/ MsSD

M5/ MBD t hat does not neet the technical acceptance criteria for
MSD must be reanal yzed at no additional cost to the Agency. Both

sets of data nmust be reported.

Corrective actions for failure to neet GO ECD initial calibration
and calibration verification technical acceptance criteira nust be
conpl eted before the analysis of any QC sanpl es.

Corrective actions for failure to neet blank technical acceptance
criteria nust be net before the analysis of any QC sanpl es.

Corrective actions for failure to nmeet cleanup technica
acceptance criteria nust be net before the analysis of any QC
sanpl es.

If the technical acceptance criteria for MS/MSD anal ysis are not
met, the contractor shall deternine whether the non-conpliance is
due to the sanple matrix or GC/ ECD system probl ens.

If the non-conﬁliance is found to be due to a sanple matrix
effect, take the followi ng corrective action steps:

. Reanal yze the sanple. EXCEPTION: If surrogate recoveries or
internal standard conpound responses in a sanple used for a
matrix spi ke or matrix spi ke duplicate were outside the
techni cal acceptance criteria, then it should be reanal yzed
only if the surrogate recoveries and internal standard )
conEound responses met acceptance criteria in both the matrix
spi ke and matrix spi ke duplicate anal yses.

. If the M5/ MSD recoveries/RPD neet the MS/MSD technica
acceptance criteria in the reanal yzed sanple, then the problem
was within the Contractor's control. The contractor should
nake_everK effort to reanalyze the sanple within the contract
required holding tines. |If the reanalysis was perforned
within holding tines, then submt data only fromthe )
reanal ysis. [If the reanal ysis was perforned outside hol ding
times, then submt both sets of data.

. If the M5/ MSD recoveries/RPD fail to neet the acceptance
criteria in the reanalysis, then submt data from both
anal yses. Distinguish between the initial analysis and the
Eeanaly3|s on all deliverables using the suffixes in Exhibit

12.3 SDG Specific Performance Eval uation (PE) Sanpl es (PEs)

12. 3.1

Sunmmary of - SDG Speci fi ¢ PE Sanpl es

The Region | Performance Evaluation (PE) program has two functions,
(1) to evaluate | aboratory operation and proto

cols over a period of
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time, and (2) to provide information on the quality of individua
dat a packages.

Frequency of SDG Specific PE Sanpl es

The Region will submt PE sanples with every SDG per paraneter and
matri x (as available). The Region may obtain these SDG Specific
PE sanples fromeither a comercial vendor or fromthe CL

Nat i onal ProPran1Cff|ce (NPC% whi ch provi des PE sanﬁles in support
of the Supertfund program PE sanples provided by the CLP-NPO are
referred to as "EPA generat ed"

VWhen the Region submits aqueous trip and/or equi pment bl anks
and/ or Performance Eval uation sanples (PEs) with
soil/sedinment/solid field sanples, then the Contractor shall not
perform an MS/MSD anal ysis on the aqueous matrix (trip bl ank,
eEU|pnent bl ank, PE sa !e?. VWhen the Region submts an aqueous
PE sanple with aqueous field sanples, then the Contractor shal
not choose the PE sanple for MS/ MSD anal ysis.

If the PE sanple is received as an anpul ated standard extract, the
anpul ated PE sanple is not considered to be another matrix type.

Procedure for Preparing SDG Specific PE Sanpl es

Instructions for preparation of the PE sanples will be included
wi th each subm ssion of sanples.

If PE sanple directions do not aggly to a PE sanple received, then

the Contractor nmust contact the RSCC to ascertai n whether or not

Ep anal yze the PE sanple and to obtain appropriate PE sanple
irections.
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Cal cul ations for SDG Specific PE Sanpl es

For EPA generated and commercially prepared PE sanples that are

submtted with each SDG the Contractor nust correctly |dent|fK

and quantitate all conpounds detected in the PE sanple using the
criteria presented in Section 11.0 - Data Analysis and

Cal cul ati ons.

Techni cal Acceptance Criteria for SDG Specific PE Sanpl es

Al'l SDG Specific PE sanples nust be anal yzed under the same GC/ ECD
conditions set up in Section 9.0 and nust neet the sanme technica
%cceptangi grlterla establ i shed for sanple analysis defined in

ect 1 on . 3.

EPA-ﬁenerated PE sanpl es included with the SDG wi|l be eval uated
by the Region u3|nﬁ a CLP NPO comput er program cal |l ed PEAC TOCLs.
PEAC TOOLS rates the PE sanple results based on statistically
generated confidence intervals.

The results of commercially prepared PE sanples will be eval uated
using the vendors' statistically generated confidence intervals.

Contractor's results on the SDG Specific PE sanples will be )
eval uated using the nost recent Regional PE sanple data validation
criteria.

At a mninmum the PE results will be evaluated for conpound
identification, quantitation, and sanple contamn nation

Confidence intervals for the quantitation of target conpounds are
based on reported val ues using popul ation statistics. The Agency
may adj ust the scores on any g!ven | aboratory evaluation sanple to
coonnsate for unanticipated difficulties with a particul ar

sanpl e.

Corrective Action for SDG Specific PE Sanpl es

The corrective actions for PE sanple results which do not neet the
techni cal acceptance criteria defined in Section 12.3.5.1 above
are the same corrective actions outlined for sanple analysis in
Section 11. 4.

If a SDG Specific PE sanple eval uated as described in Sections
12.3.5.2 through 12.3.5.6 above, indicates unacceptable |aboratory
performance then the contractor may be required to reanal yze al
sanpl es, standards and QC sanpl es associ ated with the unacceptable
PE sanple result (if sufficient volunme remains) and/or analyze a
new PE sanple at no additional cost to the Agency. Unacceptable

| aboratory performance includes either a TCL fal se positive
result, false negative result, and/or conpound misquantitation
(reported result exceeds + 3 sigma of the spiked conpound
concentration).

SDG- Specific sanple results reported with unacceptable PE results
shal | be subject to a commensurate reduction in sanple price or
zero paynment due to data rejection, depending upon the Inpact of
t he non-conpliance on data usability.

CLP Quarterly Blind (@) Laboratory Eval uation Program

Sunmmary of CLP B Sanpl es

The Region will also submt quarterly | aboratory eval uati on sanpl es
for specified analyses in conjunction with the CLP Quarterly Blind
(@QB) program The results fromthe analysis of these (B sanples wll
be used by the Region to verify the Contractor's continuing ability
to produce acceptable anal ytical data. The results will also be used
to assess the precision and accuracy of the analytical nethods for
speci fic anal ytes.

Frequency of CLP (B Sanpl es
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12.4.2.1 The Region will submt |aboraotry evaluation sanples on a
uarterly basis for specified analyses in conjunction with the CLP
8parterly Blind (QB) program

12.4.2. 2 If the contractor receives a QB sanple w thout an¥x£ield sanpl es,
no MS/ MSD anal ysis shall be perfornmed with that S

12.4.3 Procedure for Preparing CLP B Sanpl es

12.4.3.1 Instructions for preparation of the B sanples will be included
wi th each subm ssion of sanples.

12.4. 4 Cal cul ations for CLP (B Sanpl es

12.4. 4.1 The Contractor mnmust correctly identify and quantitate all TCL
conpounds detected in the QB sanple using the criteria presented
in Section 11.0 - Data Analysis and Cal cul ati ons.

12.4.5 Techni cal Acceptance Criteria for CLP B Sanpl es

12.4.5.1 The B sangles_nust be anal yzed under the sane GC/ECD conditions
set up in Section 9.0 and nust neet the sane technical acceptance
criteria established for sanple analysis defined in Section 11.3.

12.4.5.2 The B sanples will be scored and the results will be used to
assess the precision and accuracy of the analytical nethods for
speci fic anal ytes.

12.4.5.3 At a mninmum the results are evaluated for conpound
i dentification, quantitation, and sanpl e contam nation
Confidence intervals for the quantitation of target conpounds are
based on reported val ues using popul ation statistics. The Agency
may adj ust the scores on any g!ven | aboratory evaluation sanple to
conpensate for unanticipated difficulties with a particul ar

sanmpl e.
12.4.5. 4 The Contractor's performance on the (B sanples will be neasured
and reported as foll ows:
12.4.5. 4.1 Accept abl e, No Response Required (Score greater than or equa
to 90%9: Data neets nost or all of the scoring criteria
12.4.5.4.2 Accept abl e, Response Required Expl ai ni ng Deficiency(iesL
Requi r ed #Scpre greater than or equal to 75% but |ess than
90%: Deficiencies exist in the ntractor's performance.

12.4.5.4.3 Unaccept abl e Performance (Score less than 75%: Deficiencies
exist 1n the Contractor's performance to the extent that the
National Program Ofice has determ ned that the Contractor has
not denonstrated the capability to neet the contract
requirenents.

12.4.5. 4.4 In the case of Sections 12.4.5.4.2 and 12.4.5.4.3 above, the
Contractor shall respond to the deficiency(ies) and the
action(s) taken to correct the def!0|en8¥?!es) inaletter to
the Contractor O ficer and the Project icer, within 14 days

of receipt of notification fromthe Agency.
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Corrective Action for CLP B Sanpl es

The corrective actions for B sanple results which do not neet the
techni cal acceptance criteria defined in Section 12.4.5.1 above
are the same corrective actions outlined for sanple analysis in
Section 11. 4.

After receipt and review of the Contractor's deficiency letter
Section 12.4.5.4.4), the Technical Project Oficer, ) )
dm ni strative Project O ficer, or Contracting Officer will nofity

the Contractor concerning the renedy for their unacceptable
erformance. The Contractor may expect, but the Agency is_ not
imted to, the follow ng actions: conmensurate reduction in

sanpl e price, zero paynent due to data rejection, reduction of the

nunmpber of sanples sent under the contract, suspension of sanple

shi pment to the Contractor, a data package audit, an on-site

| aboratory eval uation, a renedial |aboratory eval uation sanple,

and/or contract sanctions, such as a Cure Notice.

NOTE: The Contractor's pronpt response denonstrating that
corrective actions have been taken to ensure the Contractor's
capability to neet contract requirenments may facilitate
continuation of sanple scheduling.

If the Contractor fails to adhere to the requirenents listed in
Section 8 (Exhibit E) and summari zed above, the Contractor may
expect, but the Agency is not limted to, the follow ng actions:
commensurate reduction in sanple price, zero paynment due to data
rejection, reduction in the nunber of sanples sent under the
contract, suspension of sanple shipnent to the Contractor, a data
Package audit, an on-site |aboratory eval uation, a renedial
aboratory eval uation sanpl e and/or contract sanctions, such as a
Cure Notice.
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13.0 METHOD PERFORMANCE
Not Appli cabl e
14.0 POLLUTI ON PREVENTI ON

14.1 Pollution prevention enconpasses any techni que that reduces or

elimnates the quantity or toxicity of waste at the point of generation
Nuner ous opportunities for pollution prevention exist in |aboratory

operation. The EPA has established a preferred hierarchy of

envi ronnent al nmanagenent techni ques that places pollution prevention as
t he nanaPenent option of first choice. enever feasible, |aboratory

personne

shoul d use pollution prevention techniques to address their

wast e generation. Wen wastes cannot be feasibly reduced at the source,

t he Agency recommends recycling as the next best option.
15.0 WASTE MANAGEMENT

The Environnmental Protection Agency requires that |aboratory waste
managenent practices be conducted consistent with all applicable rules
and regul ations. The Agency urges |laboratories to protect the air,
water, and land by mnimzing and controlling all rel eases from hoods

and bench operations, conplying with the letter and spirit of
di scharge permts and regul ations, and by conmplying wth al

hazardous waste regul ations, particularly the hazardous waste

identification rules and | and di sposal restrictions.
16.0 REFERENCES

any sewer
solid and

16.1 U S. EPA "USEPA Contract Laborator¥ Program Statenment of Wrk for

Organi c Anal yses,"” OLMD3.1, Ofice o
response, EPA-540/R-94/073, August, 1994.
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17.0 TABLES/ DI AGRAMS/ FLONCHARTS

Table 1

Retention Time Wndows for Single and
Mul ti conponent Anal ytes and Surrogates

Conmpound Retention Tine W ndow (m nutes)
al pha- BHC + 0.05
bet a- BHC + 0.05
ganmma- BHC (Li ndane) + 0.05
del t a- BHC + 0.05
Hept achl or + 0.05
Al drin + 0.05
al pha- Chl or dane + 0.07
ganma- Chl or dane + 0.07
Hept achl or epoxi de + 0.07
Dieldrin + 0.07
Endrin + 0.07
Endri n al dehyde + 0.07
Endri n ket one + 0.07
4,4' - DDD + 0.07
4,4' - DDE + 0.07
4,4' -DDT + 0.07
Endosul fan | + 0.07
Endosul fan I1 + 0.07
Endosul fan sul fate + 0.07
Met hoxychl or + 0.07
Arocl ors + 0.07
Toxaphene + 0.07
Tetrachl or o- m xyl ene + 0.05
Decachl or obi phenyl + 0.10
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Nunber

of Potenti al

Section 17

Table 2

Quantitation Peaks

Mul ti conponent Anal yte

No.

of Potenti al

Quantitation Peaks

Ar ocl or
Ar ocl or
Ar ocl or
Ar ocl or
Ar ocl or
Ar ocl or
Ar ocl or
Ar ocl or

1016/ 1260

1221
1232
1242
1248
1254
1262
1268

Toxaphene

)]

A oo oo oW TS

Matri x Spi ke Recovery and Relative Percent

Table 3

Difference Lints

%recovery RPD

%recovery RPD

Conmpound Wt er Water Al Solid Al Solid
Matri ces Matri ces
ganmma- BHC (Li ndane) 56-123 15 46- 127 50
Hept achl or 40- 131 20 35-130 31
Aldrin 40- 120 22 34-132 43
Dieldrin 52-126 18 31-134 38
Endrin 56-121 21 42-139 45
4, 4' - DDT 38-127 27 23-134 50
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